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23th October 1947 


uy dear Sir Kegrmald Wali - Toues, 

The King has heard with much interest of the 
proposal that a new Journal of Bone and Joint 
Surgery should be established, in which the Nations 
of the British Commonwealth will share with the 
United States of America the task of recording 
recent progress and of publishing new discoveries. 

His Majesty has always followed with close 
attention the development of Orthopaedic and Accident 
Surgery, and comaands me to convey to you, as its 
first Editor, his best wishes for the success of 
this new venture, supported as it is by all the 
English-speaking peoples in collaboration for the 
welfare of mankind as a whole. 


Yours very truly 


Sir Reginald Watson-Jones, Stovall : 
FRCS. —- 
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HIS MAJESTY THE KING 

Long ago His Majesty graciously accepted an invitation to dine at the Reform Club, 
London, in company with British surgeons, leaders of British industry, and representatives 
of industrial welfare. He saw the first film ever produced on rehabilitation of the injured. 

It was an amateur’s film, without sound or colour, measuring only sixteen millimetres, 
but the King was keenly interested in the demonstration of patients whose fractured wrists 
and plastered limbs did not prevent them making beds and peeling potatoes; whose fractured 
ankles did not deter them from walking many miiles in plaster; and whose fractures of the 
spine did not limit the vigour of spinal muscle exercise. At that time there was little interest 
in the treatment of bone and joint injuries; it was a neglected part of surgery. The 1935 
report of a fracture committee of the British Medical Association was revealing, disturbing, 
and even startling. A high proportion of fractures caused permanent disability. His 
Majesty’s Government appointed an inter-departmental committee to investigate and report. 
Organised services were studied in the fracture clinics of Manchester and Liverpool. The 
development of fracture clinics, orthopaedic departments, and accident services was recom- 
mended. An Accident Hospital was planned for Birmingham. Hey Groves, in one of his last 
endeavours, urged the claims of a great accident centre for London. There was progress 
but it was slow—very slow. 

lracture centres and facilities for rehabilitation had been developed in 1914-18 by 
Robert Jones but they failed to survive. A second great war was needed to drive home the 
facts. In 1939 and 1940 the Royal Air Force, Army, and Emergency Medical Services were 
encouraged to develop segregated traumatic and rehabilitation units. The Ministry of 
Fuel and Power established rehabilitation centres for miners. The Battle of Britain in- 
spired men to fly and fight with fractured limbs in plaster; pilots asked for a hollow to be 
cut in the palm of the plaster so that the throttle would not slip. Royal Air Force rehabilita- 
tion centres became a Mecca for those who were eager to see the speed with which recovery 
was possible after grave and multiple injuries: these centres of physical, occupational, and 
recreational therapy were emulated and improved upon in the United States, Canada, 
Australia, the Soviet Union, and elsewhere in the world. His Majesty visited such units in 
the vicinity of London and witnessed the intensive redevelopment of muscles by active 
exercise and faradic stimulation. 

These were inspired days. Dramatic results were achieved in the Middle East, North 
Africa, and Italy. Men wounded on the Continent, and treated in the base hospitals of 
Britain within a few hours of injury, were returned urgently to the fighting line. Emergency 
treatment, continuity of supervision, after-care and rehabilitation were the order of the 
day—a day of inspiration and enthusiasm. But let us recall that in the 1914-18 war such 
services were developed; they were perfected; they were forgotten. In the 1939-45 war they 
were developed once more; they were perfected once more. Will they be forgotten once 
more? It depends upon the surgeons of the English speaking nations—the British 
Commonwealth, and the United States of America, with their colleagues in Europe, South 
America, and other continents. Will the ideals which inspired us during war be kept alive? 
Will surgeons co-operate in joint endeavour? 
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The new Journal of Bone and Joint Surgery is a symbol—a symbol of united effort by 
the nations of the world. In these circumstances we are proud to publish in the first British 
number a message from the King. His Majesty was anxious “‘ not to let the appearance of 
this Journal pass without some mark of his approval.”” Surgeons throughout the Common- 
wealth and Empire will accept with devoted loyalty His Majesty’s command to work in 
collaboration for the welfare of mankind. They rejoice that in this task it is their privilege 


to join with surgeons of the United States of America. 


LOB’S WOOD 


In the midsummer of 1947, fellows and associates of the British Orthopaedic Association 
sent a warm invitation to their colleagues in the United States to discuss the Journal of Bone 
and Joint Surgery. The American Orthopaedic Association and the Academy of Orthopaedic 
Surgeons were prompt in their response. Transatlantic air reservations were made within a 
few days. Dr R. I. Harris of Toronto travelled, not as the new leader of Canadian orthopaedic 
surgery, but as President-elect of the American Orthopaedic Association-—a Canadian, with 
British traditions, thinking and speaking as an American—thus linkin: the Old World with 
the New. Dr William Rogers, Editor in Boston, came with all the benign and lovable 
qualities we respect and esteem. Dr Clay Ray Murray of New York—that gallant gentleman 

laid aside personal problems and accepted the last duty of his life. Dr Earl McBride 
of Oklahoma represented, with accomplished charm but firmness of purpose, the younger 
orthopaedic surgeons and the Academy. Discussions were destined to take place in the 
President’s room of the Royal College of Surgeons of England with its dignified atmosphere 
of history and tradition. 

Surely it was by more than coincidence that the first week-end was spent resting in that 
very House-in-the-Wood in Surrey in which J. M. Barrie was for so long a welcome guest, 
and in which he was inspired to the whimsical writing of “‘ Dear Brutus ’’—A Comedy in Three 
Acts. The words of Lob will be remembered: ‘ It is all nonsense of course; just foolish talk 
of the villagers. They say that on Midsummer Eve there is a strange wood in this part of 
the country. ... They say that in the wood you get what nearly everybody here is longing 
for—a second chance.” British orthopaedic surgeons, young and old, who came to hold 
preliminary conversations with their American friends will remember that it «@s midsummer, 
we were “in the depths of the wood in the enchantment of a moonlight night,’ and we 
were given “‘ our second chance.”’ What will be our reaction? Will it be that of Margaret: 
‘I don’t want to be a might-have-been’”’? Will it be that of Purdie: ‘‘ I feel there is 
something in me that will make me go on being the same however many chances I get ”’? 
Or will it be that of Joanna, on being reminded of Shakespeare’s words: “ The fault, dear 
Brutus, is not in our stars but in ourselves, that we are underlings ’’ ? 
“Meaning that we have the power to shape ourselves ? 

“We have the power right enough. 
‘“ But isn’t that rather splendid ? 
“ For those who have the grit in them—Yes.”’ 


BRITISH-AMERICAN AGREEMENT AND COMMONWEALTH CO-OPERATION 


In this number is recorded the agreement reached at the London Conference, held in 
the Royal College of Surgeons of England in May 1947, between representatives of the British 
and American Orthopaedic Associations. The agreement was confirmed at the Exeter and 
Manchester meetings of the British Orthopaedic Association and at the Hot Springs meeting 
of the American Orthopaedic Association. The new Journal of Bone and Joint Surgery is 
now established. It will be published every six weeks, four annual numbers being edited and 
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EDITORIALS 
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William Rogers Robert I. Harris Reginald Watson-Jones 


LOB’S WOOD 


‘We are transplanted to the depths of the wood in the enchantment of a 
moonlight night.’’ Dear Brutus—-A Comedy in Three Acts—by J. M. Barrie. 





ROYAL COLLEGE OF SURGEONS OF ENGLAND 


Where formal agreement was reached between the Commonwealth of British Nations 
and the United States of America. A suite of rooms within the precincts of the College 


is now the home of the British Editorial Office. 
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published in Boston, each alternating with one of four numbers edited and published in 
London. The new Journal is directed by an Editorial Board of thirty-two members—sixteen 
representing the American Orthopaedic Association and Academy of Orthopaedic Surgeons ; 
and sixteen representing the British, Canadian, and Australian Orthopaedic Associations, 
the orthopaedic surgeons group of the Union of South Africa, and the orthopaedic surgeons 
of other Dominions and Colonies of the Empire. 

We have embarked upon a venture which is unique in the history of surgical publication. 
Never have the Nations of the British Commonwealth shared equally in such a project; 
never have the British nations shared in equal partnership with the United States of America. 
The task has been accepted with enthusiasm. In the United Kingdom there is an eager sense 
of adventure and a determination to succeed. In Canada the decision to collaborate was 
unanimous. The Australian Orthopaedic Association was unanimous in its resolution by 
which the new arrangements “ were heartily endorsed.”’ In New Zealand and the Union of 
South Africa the agreement was applauded. The development is watched with interest 
throughout the world. : 


THE AMERICAN ORTHOPAEDIC ASSOCIATION—A TRIBUTE 


We in Britain are unwilling to allow the first British number of this Journal to be 
published without expressing to members of the American Orthopaedic Association our 
sincere and deep gratitude for the very characteristic generosity with which this great venture 
has been made possible. The Journal is their property, of which they are justly proud; it 
has been “ their child, created and nurtured by the ideals and efforts and money of their 
members.” They have offered it—freely offered it—to the English-speaking world. It 
is true that the “‘ child ’’ has now reached adolescence and that it is looking forward to man- 
hood. Its future is even greater than that which was envisaged by its forbears nearly half 
a century ago. But for the diligence with which growth has been fostered throughout these 
decades, for the friendly hospitality which has long been offered to the British Orthopaedic 
Association, and for the wisdom, vision, and foresight with which this new plan has been 
welcomed, we are profoundly grateful. 


RECURRENT DISLOCATION OF THE SHOULDER 


The merit of international co-operation in clinical and scientific investigation is demon- 
strated in this number in so far as the probiem of recurrent dislocation of the shoulder is 


considered by a team of Canadian surgeons directed by GALLIE and LE MESURIER, a team 


of Royal Air Force surgeons whose work has been studied by J. Crawford ADAMs, a group 
of Scandinavian surgeons who are welcomed to these pages through their spokesman Ivar 
PALMER, and a number of British surgeons including Blundell BANKART who contributed to 
a symposium at the Annual Meeting of the British Orthopaedic Association. We regret only 
that it has not been possible to add contributions from the Johannesburg school, and from 
KinG of Melbourne and MEEHAN of Brisbane, who have done much to solve the problems of 
this disability. As it is, we are able to report the clinical features, operative findings, and 
detailed follow-up results in no less than 641 recurrent anterior dislocations of the shoulder 
a record in surgical literature. 

When many of us were young we were bewildered by the technique of more than sixty 
operations. We were taught how to transplant a slip of the deltoid muscle; how to lengthen 
the subscapularis, and how to shorten it; how to plicate the capsule of the joint, to resect it, 
overlap it, and reinforce it with fascia; how to divide the shoulder muscles with the object 
of regaining equilibrium; how to osteotomise the coracoid process, lengthen it, and insert 
grafts into it; how to sling the head of the humerus to the acromion, insert fascial strips, and 
transplant free tendons; how to graft bone to the neck of the scapula; how to convert the 
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biceps tendon into an intra-articular ligament; and even how to treat recurrent dislocation 
by the bone-setter’s manipulation. No single structure in or around the joint was immune 
from attack. We were expected to know the operations of Clairmont, Joseph, Ehrlich, 
Oudard, Hybinette, Rich, Eden, Bankart, Loeffler, Hoffmann, Mandle, Keller, Thomas, 
Wulfing, Henderson, Kellogg Speed, Fevre, Mialeret, Heymanowitsch, and Nicola. Even 
within the last ten years new modifications of technique have been described by Wahl, 
Hobart, Roberts, Kjell-Bergman, Rupp, Frejka, Kapel, Janek, Ahlberg, Stenport, and 
Camitz; and it is with some diffidence that in this very number we record the special technique 
of the great surgeons Gallie, Putti, and Platt. 

Such history indicates that we have indeed lived during the last twenty-five years “‘ in 
the stimulus of a great period of operative orthopaedic surgery ” and that such stimulus, by 
concentrating the minds of surgeons upon technique, has carried with it the danger of 
neglecting fundamentals. The fact is that the pathological anatomy of recurrent dislocation 
of the shoulder joint was described very accurately more than sixty vears ago. Even before 
1890, BRocA and HARTMANN illustrated detachment of the glenoid labrum and capsule with 
stripping of periosteum from the front of the neck of the scapula, and a traumatic defect in 
the head of the humerus which allowed it to subluxate over the glenoid margin while still 
remaining within the capsule of the joint. But these essential pathological features were 
overlooked and forgotten, and in the course of a feverish search for new modifications of 
operative technique they were ignored. The attitude of many surgeons is illustrated by the 
most recently published review on the subject,* in which the reviewer suggests that the 
pathology is really unimportant and indeed “is irrelevant if Nicola’s operation or one of 
its modifications are used, since this procedure does not aim to repair the anatomical defect.” 
In the words of Evarts Ambrose Graham: “ There is over-emphasis on the art of surgery. 
There is neglect of the science of surgery. A man cannot be a good surgeon if he is not a 
good pathologist. What can we do to reinspire the spirit of John Hunter? ”’ 

The spirit of inquiry, and the study of basic problems, is clearly evident in each of the 
contributions in this number. Blundell BANKART still believes that detachment of the 
glenoid labrum is the “essential lesion ’’ and that injury to the head of the humerus is 
relatively unimportant. Ivar PALMER on the other hand believes that a defect in the humeral 
head is the essential lesion and that labrial detachments are relatively unimportant. But 
the careful study of Crawford ADAms, and the investigations of EyYRE-BRooK and GALLIE, 
make it clear that there is no one “ essential ’’ element in the pathology, any more than there 
is a single essential feature in the pathological anatomy of any dislocation, or recurrent dis- 
location, whether of the ankle, patella, hip, elbow, or spine. In all these joints, dislocation 
causes detachment of capsule from the periphery of the socket, sometimes fracture of the 
margin of the socket, and often compression injury of the dislocating bone; and any of 
these elements may predispose to recurrent dislocation if the first injury is not immobilised 
adequately. Similarly in the case of recurrent dislocation of the shoulder joint there is usually 
anterior capsular detachment from the glenoid, sometimes fracture of the glenoid margin, 
and often compression fracture of the head of the humerus. Detachment of the capsule and 
periosteum of the neck of the scapula is observed in 80 per cent. of cases. As a rule there 
is associated contusion of the articular surface of the humerus, which with recurrent dis- 
placement becomes an increasingly important defect. In other cases damage to the humerus, 
even at the time of initial injury, is a compression fracture of such degree that alone, without 
anterior capsular stripping, it is responsible for 15 to 20 per cent. of recurrent dislocations. 

With the pathology thus clearly recognised the rational type of operation is clearly 
indicated. There are three underlying principles: 1. If there is an anterior capsular defect 
it must be closed by suture, or at least be buttressed by scar tissue or bone; 2. Whether 
there is a capsular defect or not, the extremes of external rotation movement must be 


* International Abstracts of Surgery (Surgery, Gynaecology, and Obstetrics (1947)), 85, 391. 
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controlled; 3. The larger the defect in the head of the humerus the more important is the 


control of external rotation movement. 

If such principles are accepted it matters not whether the front of the joint is buttressed 
by capsular suture or fascial repair, by glenoid bone block or coracoid lengthening. It 
matters not whether external rotation movement is controlled by capsular reefing or sub- 
scapular shortening, or indeed by simple immobilisation of the limb in internal rotation after 
an anterior exposure which is “ sufficiently traumatic and sufficiently bloody ’’—a principle 
of treatment advocated for recurrent shoulder dislocation two thousand years ago by 
Hippocrates who used the white hot cautery and insisted that ‘then above all should 
the arm be continually bound to the side both night and day, for so would the cavity 
into which the humerus is mostly displaced be best cicatrised up and cut off.’’ Certainly 
it matters not whose name is attached to the particular procedure. But although we may 
agree that individuality should be preserved to the extent that each surgeon will decide for 
himself whether to use simple suture, fascial transplant, metal staples, or bone grafts, let us 
also agree that operations will be based upon pathological findings, and that we will not 
perpetuate biceps tendon transplants, muscle transpositions, acromial slings, and other 
procedures which are of purely historic interest, which “ do not aim to repair the defect,” 
and which have been shown to fail in a lamentably high proportion of cases. 

One other feature of shoulder dislocation must be re-examined with the analogy of other 
joints in mind. We were taught by BANKART that: “ Recurrent dislocation of the shoulder 
has nothing whatever to do with ordinary traumatic dislocation. It is from the first an 
entirely different injury, and it is produced in an entirely different manner. The reason why 
dislocation recurs after reduction is that whereas a rent in the fibrous capsule heals rapidly 
and soundly, there is no tendency whatever for the detached glenoid ligament to attach 
itself to bone.”’ It is unfortunately true that observations made with sufficient emphasis by 
leaders of the profession are liable to be accepted without further examination; certainly this 
observation was accepted. Nevertheless it was at least singular that the shoulder, unlike 
any other joint, should have this distinction between acute and recurrent dislocations. More- 
over the belief that in ordinary dislocation of the shoulder there was “a rent in the fibrous 
capsule ”’ had also been accepted without proof. Every other dislocation was due to avulsion 
of capsule from bone. There is now increasing evidence (KING,* GALLIE and EyRr- 
Brook this number), that such capsular avulsion represents the pathological anatomy of 
acute dislocation of the shoulder, and that it is indeed the same lesion which we find in re- 
current dislocation. Furthermore Crawford ADAms shows that recurrent dislocation is not 
produced “in an entirely different manner.’’ Any type of injury which is known to cause 
ordinary traumatic dislocation may also cause recurrent dislocation; and the frequency of 
the different mechanisms of injury is about the same in non-recurrent and recurrent Cases; 
the commonest initial injury in recurrent dislocation of the shoulder is a fall on the out- 
stretched hand. Finally, this writer at least is impressed by the fact that of several hundred 
acute dislocations treated by complete immobilisation in the position of full internal 
rotation for not less than four weeks, no case is known to have gone on to recurrent dislocation ; 
whereas every recurrent dislocation he has seen had been treated at the time of initial injury 
either by no immobilisation at all, or by a form of bandaging to the trunk which did not 
strictly control rotation movement. We know that acute dislocations of other joints which 
are not immobilised adequately tend to become recurrent. It is difficult to escape the con- 
clusion that the same may be true of the shoulder; and that increase in the frequency of 
recurrent dislocation in recent years may be associated with the modern urge for early 
mobilisation and rehabilitation. Is it possible that many of our operations will become 
unnecessary when we learn to treat ordinary acute dislocation by rigid immobilisation in 
the internally rotated position for not less than four weeks? 


* Kine, THomas (1947): Recurrent Dislocation of the Shoulder. The Medical Journal of Australia, 
June 7, 697. 
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RECURRING DISLOCATION OF THE SHOULDER 


W. E. GALLIE AND A. B. LE MESURIER, TORONTO, CANADA 


Based on a Moynihan Lecture, delivered by Professor W. E. Gallie 
at the Royal College of Surgeons of England, 
Lincoln's Inn Fields, on September 24, 1947 


Twenty-five years ago I had the honour of presenting to fellows and members of 
this College a report of various uses made of the principle of transplantation of fibrous 
tissues. In that report it was suggested that, as recurring dislocation of the shoulder seemed 
to result from some defect in the ligaments, it should be possible to repair the defect either 
by plicating the supposedly loose ligaments with living sutures of fascia, or by replacing 
them with new ones. Soon afterwards an opportunity arose to try out this suggestion and 
from it there developed the method which I wish to discuss to-day. It is most gratifying that 
in this Moynihan Lecture I am to have the opportunity of reporting once more to the Royal 
College a further application of the principles I presented in the Hunterian Lecture of 1924. 

A Moynihan Lecture would be incomplete without reference to the founder. I had hoped 
to find that at some period in his distinguished career the great man had said or written 
something which would indicate that he might have been interested in what we are discussing 
to-day. I have been unable to find any such reference, and I must content myself with 
telling you that once, long ago, he came into my operating room while an operation such as 
[ shall describe was going on, and showed great interest in those features of it which to him 
were novel, and in the anatomical exercise involved. A kindly word of encouragement from 
the great is a priceless thing to the young. 

When Le Mesurier and I first became interested in recurring dislocation of the shoulder 
we were quite ignorant of the cause, and quite without any original idea of how to prevent 
it. We did notice, however, in performing the various operations that had been recommended, 
such as Clairmont’s operation, Joseph’s operation, and plication of the capsule, that we 
were never able to see a defect in the ligaments through which the head of the humerus 
had passed at the first dislocation. It gradually dawned on us, as the result of watching a 
dislocation produced on the operating table with the capsule exposed, that the head of the 
humerus did not pass out through a rent in the ligaments in the lower part of the joint, but 
that it simply slipped over the anterior rim of the glenoid into a cavity, lined with synovial 
membrane, which had resulted from detachment of the capsule and glenohumeral ligament. 
This pathological picture has been clearly and forcibly described by Bankart (1923, 1938) 
who on many occasions opened the joint and observed that the capsule and the glenoid 
labrum were not attached to the rim of the glenoid, and that the head of the humerus could 
slip over its smooth anterior rim with the greatest ease. While the study of our cases did 
not involve opening the joint, except in a few instances in which we wished to confirm 
Bankart’s observation, we did notice that in the great majority we could feel the thick edge 
of the anterior ligaments quite loose from the anterior lip of the glenoid, and occasionally, 
by rotating the head of the humerus outward, we could see that nothing covered it but 
synovial membrane. 

Careful study of the method of production of the first dislocation in a large number 
of our cases (nearly 200) has led to some definite observations: 

1. It occurs chiefly in young men. We have seen only nine women in 200 cases. The 
great majority have been in healthy athletic young men of nineteen or twenty years of age. 

2. It is frequently double. 
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3. It sometimes occurs in brothers; we have three pairs of brothers and two pairs 
of twins. 

4. It usually begins as an ordinary traumatic dislocation, quite indistinguishable from 
the common subcoracoid variety. 

5. On the other hand it often results from trivial force such as raising the arm over- 
head to dive, swimming breast stroke, or suddenly reaching upward for a hat. Of 100 cases 
in which this point is recorded seventeen resulted from some very slight trauma. 

6. It quite often accompanies epilepsy. Of 135 cases in which comment has been 
made, there were eight cases of epilepsy. The first and subsequent dislocations usually took 
place in bed and were almost always double. 

7. It often occurs as an incomplete dislocation the first time. In 10 per cent. of our 
cases, as the result of some slight exhibition of force in which the head of the humerus is 
levered forward, or downward and forward, and rotated outward, the head slips up on the 
anterior rim of the glenoid and then drops backeinto its normal, position. Each time this 
happens the degree of forward slipping increases until a day comes when the head does not 
slip back spontaneously. Frequently the patient reduces such dislocations himself by 
slight manipulation of the arm (usually inward rotation) or he gets a bystander to do 
the manipulation for him. The amount of pain is slight. Finally the range of forward slipping 
increases so much that the head passes completely over the anterior brim of the glenoid on 
to the anterior aspect of the neck of the scapula, and then an anaesthetic may be required 
for the reduction. 

8. In most cases of chronic recurring dislocation the amount of forward and inward 
displacement of the head is small, not more than can be accounted for by displacement of a 
little more than half the head beyond the rim of the glenoid. Usually the patient is able 
to reduce the dislocation himself. Often such cases have never been seen by a doctor. 

9. In such cases the diagnosis can be confirmed by abducting the patient’s arm to a 
right angle, pressing the head of the humerus forward, and levering the elbow backward. 
The head either dislocates forwards, or rides up on the brim of the glenoid, and gives the 
patient the sensation of impending dislocation. 

10. Many patients complain that as a result of abduction and evertion movements of 
the shoulder they often feel the head slip up on to the anterior brim and then spontaneously, 
or as the result of protective muscular action, slip back again. Such patients are in constant 
dread of complete dislocation. 

A typical history is as follows: A young athletic man, who has never had anything 
the matter with his shoulder before, is injured in a football game or as the result of a fall in 
ski-ing. The mechanism is indistinguishable from that of any traumatic dislocation. Clinical 
and radiographic examination show an ordinary subcoracoid dislocation. Reduction is 
accomplished under anaesthesia and the arm placed in a sling. Exercises are begun in a week 
and in the course of two or three weeks the shoulder seems normal. Several months 
may go by and then suddenly, as the result of some insignificant strain or even as the result 
of some normal movement in which the arm is abducted and rotated outward and levered 
backward, the dislocation recurs. As time goes on this happens more and more frequently, 
until it may happen several times a week and result in chronic invalidism. Many such 
patients are able to produce and reduce the dislocation at will. 

PATHOLOGY OF RECURRENT DISLOCATION 

Just why certain anterior dislocations of the shoulder become recurrent, whereas others 

do not, cannot be considered settled, for the number of opportunities anyone has had to 


dissect recent traumatic dislocations is too small to merit generalisations. It may be that the 
injury to ligaments, whatever it may be, sometimes heals and the joint returns to normal. 
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RECURRING DISLOCATION OF THE SHOULDER 1] 





In recurrent cases, however, the defect is invariably at the anterior brim of the glenoid 


where the capsule, glenohumeral ligaments, and glenoid labrum, instead of being attached 
to the brim and neighbouring neck of scapula are permanently detached and separated from 
it by synovial membrane which pouches out from the joint. Inspection of these cases with 
the joint open, as Bankart has pointed out, shows that the articular cartilage of the glenoid 
fossa seems to extend smoothly forward over the brim without the presence of any normal 
preventive of forward slipping of the head of the humerus such as the wedge of fibro-cartilage 
which raises the lip, or the ligaments which are attached to it. Onthe operating table it 
is possible to slip the head forward over the brim with the greatest ease. 





lic. 1 


Photographs of dry specimens of scapula showing marked 
variation in shape of the glenoid fossa. Specimen to the left is 
normal; that to the right is very narrow. 


The explanation of this condition seems obvious. When the original dislocation took 
place the head of the humerus was levered forward until the ligaments and labrum were 
torn off the rim of the glenoid and the head slipped out. When reduction was made the 
ligaments and labrum dropped back but for some reason did not heal, or heal strongly, in 
place. The result is that with some more trivial strain the joint dislocates again or perhaps 
undergoes a series of incomplete dislocations until the defect in attachment of the anterior 
ligaments is sufficiently stretched to allow the head to slip out completely. It is probably 
going too far to say that in every case of anterior dislocation of the shoulder in which the 
ligaments are torn off the glenoid brim, the defect in the joint fails to heal. Indeed I think 
it likely that the commonest lesion in ordinary anterior dislocation of the shoulder is this 
separation of anterior ligaments from the bone, and that in most instances the healing 
process is sufficient to prevent recurrence of the displacement. All we are sure of is that in 
recurring dislocation the avulsed anterior ligaments have failed to heal and the stage is set 
for further dislocation. 

We still have to explain the pathology of cases which occur without traumatism, and 
also the high proportion of cases in which both shoulders are involved, and in which several 
members of the same family are afflicted. The natural conclusion is that they are the result 
of a congenital defect, although in the case of double dislocations in epileptics this is probably 
not so. On several occasions I have seen epileptiform convulsions on the operating table, 
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once when the shoulder joint had been exposed, and the force driving the head of the humerus 
forward was symmetrical, and terrific, so that I have no doubt that double dislocations in 


epileptics are not based on anatomical anomalies but are the result of repeated attacks of 
violent muscular contraction which are quite sufficient to tear the anterior ligaments 
from their moorings or to stretch them. In 
epileptics the dislocations do not appear to 
be the result of falls but are the result of violent 
muscular contraction with the arm at the 
side. This usually occurs when the patient is 
in bed. 

A study of the pre-operative radiographs of 
patients in whom the first dislocation occurred 
spontaneously, or as the result of slight trauma, 
shows some not very impressive abnormalities. 
Sometimes the head of the humerus looks dis- 
proportionately large for the glenoid. Some- 
times too the glenoid looks flat, and without 
any clear cut anterior margin, quite different 
from the frankly traumatic cases, in many of 
which the anterior rim of the glenoid can be 
seen to have been avulsed, or marked by a de- 
posit of calcium salt or new bone laid down on 
the neck of the scapula where the ligaments 
are normally attached. 

In order to gain definite information on 
the question of anatomical anomalies Professor 
J. C. B. Grant has examined the shoulder joints 





of a large number of cadavers in the Anatomical 
Nic. 2 Department of the University of Toronto and 


has observed definite variations in the attach- 
One of several specimens found in_ the 


Anatomical Department of the University of ment of ligaments and the labrum. Normally 
loronto by Professor Grant, showing the upper the labrum is firmly attached to the marginal 
half of the inferior gleno-humeral ligament i ‘ ‘ xd 5 i ape 

and labrum not attached to the glenoid eighth of an inch of the glenoid fossa. To its 
margin. This anomaly may predispose to external edge are attached some fibres of the 


atraumatic dislocation. } 2 Pay as 
capsular ligament and particularly the inferior 


glenohumeral ligament as it passes to its 
scapular attachment. Indeed the anterior portion of ti:e labrum may be considered part of 
the inferior glenohumeral ligament. It will be readily appreciated, therefore, that any force 
which tends to avulse the capsule from the anterior aspect of the neck of the scapula will 
also carry the glenoidal labrum with it. Professor Grant has observed that sometimes the 
labrum is not attached to bone throughout, but only at intervals, and that a hook can be 
slipped under it, thus lifting it from the bone (Fig. 2). It may be that anomalies of this type 
account for the ease with which the head of the humerus sometimes slips over the glenoid 
rim. At any rate nothing but a congenital defect can account for double dislocation occurring 
without trauma, and for single and double dislocations occurring in families. (We have two 
pairs of twins with atraumatic double dislocations and three pairs of brothers.) 


TREATMENT BY FASCIAL REPAIR OF THE DETACHED LABRUM 
Aside from whether the tendency to redislocation is the result of congenital defect or 
traumatism, the cause of recurrence is the same, namely, loss of the normal obstruction to 
forward displacement of the head. The indications for treatment, therefore, are clear—the 
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THE SHOULDER 
repair of damaged ligaments or the construction of new ones. Unfortunately the anterior 
rim of the glenoid, and the anterior aspect of the neck of the scapula, are so remote that 
technical procedures are difficult and can be trusted only to surgeons who are willing to 
study the anatomy. It is obvious that in order to fasten avulsed ligaments or any new liga- 
ments to the anterior border of the glenoid one must either do an extensive reflection of the 
muscles which lie on the front of the shoulder joint, or devise some completely new way of 





Fics. 3-4 


The drill passes through the shoulder and projects through a short incision below the spine of 

the scapula. A strip of fascia lata, knotted at one end, is attached to the drill at the other, 

and pulled through the head of the scapula until the knot comes to rest against bone. 
fastening the ligaments down. It was puzzling over this problem, both in the operating room 
and in the anatomical laboratory, which led to the method I shall now describe. A preliminary 
report of four cases was made in 1927. 

Details of the operation—A slightly oblique incision is made, about five inches long, 
from just above the tip of the coracoid process downward and outward along the anterior 
border of the deltoid muscle. The cephalic vein is located; the deltoid and pectoralis major 
muscles are separated, beginning above the tip of the coracoid; and the pectoralis major 
ind cephalic vein are drawn inwards. The short head of the biceps and the coraco- 
brachialis are then separated from the capsule of the shoulder and neck of the humerus, 
and retracted inwards. This exposes the tendon of insertion of the subscapularis, the 
quadrilateral space, and three anterior circumflex veins lying parallel to and just below 
the lower border of the subscapularis. These veins are constant and form a good landmark 
for the subscapularis. They should be protected from injury because if torn they 
retract and bleed copiously. 

The loose areolar tissue along the lower border of the subscapularis is then opened 
by blunt dissection and the white capsular ligament of the shoulder, as it lies on the front 
of the glenoid, comes into view. With the biceps and coraco-brachialis retracted inward 
and the subscapularis upward the anterior lip of the glenoid is then palpated through the 
capsular ligament, and one can often feel that this ligament and the labrum are detached 
from the bone and separated from it by a pouch of synovial membrane. At this stage 
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one may dislocate the head of the humerus forward and see it slip over the anterior lip 
of the glenoid. Occasionally by rotating the humerus outward one can see that the head 


is covered only by a thin synovial membrane. 
With the forefinger of the left hand on the anterior brim of the glenoid a point is 
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Fic. 5 


The new ligament is anchored in the scapula. 


A hole is drilled through the head of the scapula. 





Fic. 8 
The new ligament has been drawn through 
Showing the position of the drill holes for the head of the scapula, humerus, and tip of 
the new ligament. the coracoid. It is ready for tying. 





Fic. 7 


selected about half an inch above its lower border, and the point of a long three-sixteenth 
inch drill is pushed through the detached ligaments and tapped into the subjacent bone. 
The drill is pointed backward, upward, and slightly outward, aiming at a point just below the 
outer part of the spine of the scapula. It is then driven through the head of the scapula 
and after it penetrates the bone it is tapped steadily onward until it reaches the skin 
just below the scapular spine. A half-inch incision allows exposure of the point of the drill. 
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A strip of fascia, one inch wide and ten inches long, is then removed from the thigh. 
In one end a single knot is tied and carefully oversewn with fine silk or catgut to prevent 
untying. To the other end is attached a stout silk ligature which is passed through the 
eye of the drill sticking out of the patient’s back. A long artery forceps is then passed 
into the incision in the back, along the drill, as far as the bone, and opened up and with- 
drawn so as to enlarge the opening through the muscle and fascia sufficiently to allow the 
knot in the end of the strip of fascia to pass. The drill is then withdrawn and when the 
heavy silk and the fascia appear in the anterior wound they are grasped and pulled firmly 
until the knot impinges against the back of the neck of the scapula. This is the whole point 
f the operation. We now have the new ligament solidly attached to the scapula. It will 
be observed that it has been accomplished without cutting anything but the skin. 

A modification of the above 
technique may or may not be of 
idvantage. Before pulling the 
ascia through the neck of the 
scapula it is split longitudinally 
nto two strips, one of which is 
ibout one-quarter inch wide. 
\fter pulling the fascia through 
the scapula the narrow strip is 
threaded on a fascia needle and 
passed through the capsular liga- 
ment or the labrum. The two 
strips are then tied together and 
the knot oversewn: The result is 
that the capsule is fastened down 
to the neck of the scapula and may 
help in preventing dislocation. 

In either case the operation 
is completed by passing the fascia 
through a tunnel in the head of 





the humerus and a hole in the tip 


Fic. 9 


of the coracoid. The new ligament 
is terminated there by splitting 
it, pulling one tail through the 
tendon of the biceps and tying it to the other tail. It is drawn sufficiently taut to 
limit external rotation of the shoulder about 25 degrees. Ultimately this limitation 
nearly disappears. 


Radiograph two years after operation showing correct 
position of drill-holes in scapula and humerus. 


As nothing has been cut, closure of the wound requires only skin sutures. A binder 


olds the arm at the side. The patient is kept in bed for eight or nine days to allow the 


ent in the fascia lata to heal and is then allowed up with his arm in a sling. He should 
not abduct or externally rotate the arm for a month. He then begins to exercise the arm 
nd move the shoulder. At first there is marked limitation of abduction and external rotation 
ut in the course of three or four weeks this disappears and nothing is left except slight 
mitation of external rotation. He uses the arm normally. 


RESULTS OF TREATMENT BY FASCIAL REPAIR 
The first operation in this series was performed in 1926 and since then 175 operations 


ave been performed by myself and my colleagues. Careful notes and follow-up records 
ave been maintained. There were no deaths and no infected wounds. All returned to their 


rdinary work, and the eighty which occurred in the Armed Forces were returned to duty 
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and ultimately demobilised without pensionable disability. The patients are not conscious 


of any disability, but on careful examination it will be found that with the elbow at the 


side and flexed there is a slight limitation of external rotation. 


There have been seven recurrences and fortunately 





Fic. 10 


Drill hole too low in the glenoid lip 


Fic. 11 

Improper position of drill-hole in the scapula. The new 

ligament does not prevent forward dislocation. A Nicola 
operation had been done previously 





Also note lack of 
prominence of the anterior lip, often observed when the 
first dislocation was due to very slight injury. 
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we have had an opportunity to 
study then fully. 
Case 1. M. V., aged 28 years. 


On August 9, 


ordinary subcoracoid dislocation. He 


1929, he sustained an 


then developed recurrent dislocation 
and when I saw him on July 29, 1930, 
the shoulder was dislocating into the 
subcoracoid position several times a 
day. He was able to dislocate the joint 
at will. The operation described above 
was done a few days later and he made 
a complete recovery I heard nothing 
more of him for nine years. Then on 
June 5, 1939, he was brought into 
hospital with a subcoracoid dislocation 
which had resulted from a fall from a 
height in which he landed on the back 
of his shoulder on a steel girder It 
was a terrific injury This dislocation 
was reduced under anaesthesia and he 
made a good recovery. He has had no 
trouble with this shoulder since that 
time. rom this account it is evident 
that whatever injury to the ligaments 
resulted from the fall there must have 
healing to 


been | sufficient prevent 


further dislocation 


Case 2. J. T., aged 23 years. 
Recurring dislocation from ten years of 
age without any history of 
Operation performed August 11, 1944, 
as described above. All well till June 
21, 1945, when he fell from the top of 


injury 


an aeroplane, fifteen feet, and saved 
himself by grabbing a spar, Asa result 
his whole weight of 200 pounds came 
on his arm which was yanked above 
his head and the shoulder dislocated 
rom then on he had recurrences with 
slight movements so that a further 
operation was necessary. This was done 
on August 21, 1945 


showed that the new ligament had 


rhe dissection 


been torn out of the scapula and that 
conditions were as before the first 
operation. A new ligament was in 
serted with the modification that a strip 
of it was used to tie the ligaments and 
labrum to the rim of the glenoid. He 


has had no trouble since 


Cases 3-7. [ive cases in which 
the point of attachment of the new 
ligament was so low that the head of 


the humerus could slip forward above 
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it. These operations were performed when we thought the dislocation occurred chiefly downward and 
forward, and before we realised that the displacement is forward. Four of these cases were operated upon 
a second time; in each the new ligament was located and it was demonstrated on the operating room 
table that the head of the humerus slid forward above it. New ligaments were then inserted at a higher 
level and there has been no further trouble. 

Of these seven recurrences, therefore, two were the result of very severe violence that 
would probably have dislocated a normal shoulder. One of these has remained cured for 
eight years without further operation. The other has apparently been cured by further 
operation. 

The other five recurrences must be attributed to a technical defect in the operation and 
should not appear again. If the new ligament is attached to the neck of the scapula a little 
elow the middle of the anterior edge of the glenoid the head of the humerus cannot slip 
orward. 


THE PERMANENCE OF NEW LIGAMENTS MADE OF FASCIA 


Experimental studies and clinical experience have shown that fascia lata when trans- 
Janted from one place to another in the same animal will continue to live, practically 





Fic. 12 


Ligament made of fascia lata inserted six years before. It is thick and 
strong, circular in cross-sectjon, and covered with a smooth aerolar 
sheath. It is held to view on a pair of dissecting forceps. The white 
cylindrical structure to its left is the tendon of the long head of the biceps. 


unchanged. These cases in which we were obliged to operate a second time have given us 
in opportunity to examine such fascial transplants. Fig. 12 is a photograph made in the 
yperating room at one of these second operations and shows a fascial ligament which had 
been inserted six years before. Except that it is now folded into-a rounded cord, it is much 
as it was the day it was inserted, and microscopical examination confirms this (Fig. 13). 
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During the past twenty-five years many other methods of treatment for recurring 
dislocation of the shoulder have been devised and I am sure that some of them are highly 



















successful. We have not used them to any great extent because we have been interested 
chiefly in the principle of the transplantation of fibrous tissues and the use of such trans- 
plants in repairing the actual defect. The operation described is safe, as indicated by the 
absence of mortality and infection and by the quick return of normal function. It is reason- 
ably simple, involving no cutting of important structures and no risk of injury to great 
vessels or nerves. It is highly successful as witnessed by the recurrence rate of seven in 175 





9 


Longitudinal section (high power) of the ligament shown in Fig. 12 which was 
recovered six years after operation. It seems to be normal fascia lata. 


operations. Among the patients have been professional football and hockey players, champion 
ski jumpers, wrestlers, boxers, ordinary day labourers, and many members of the Armed 
Forces. To any surgeon who is interested in an unusual anatomical exercise, this operation 
is therefore recommended with confidence. 
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HABITUAL DISLOCATION OF THE SHOULDER 


The Putti-Platt Operation 





























H. OSMOND-CLARKE, LONDON, ENGLAND 


Paper read in opening a Symposium at the Annual Meeting of the 
british Orthopaedic Association, October 1947 


Habitual dislocation of the shoulder joint was known to Hippocrates and to Paul of 
Aegina. The illustration of Broca and Hartmann, taken from Bulletins of the Anatomical 
Society of Paris of 1890, illustrates how comprehensive was the knowledge of gleno-labrial 
detachments and deformation of the humeral head more than sixty years ago (Fig. 1). Little 
has since been added to this knowledge, though it has been reviewed in masterly style by 
Tavernier (1929) and more recently by Eyre-Brook (1942). Bankart (1923) re-emphasised 
the importance of the labrial detachment and advocated for the first time an operation 
for its reattachment to the bone margin of the glenoid. This operation became the standard 

















Fic. 1 


Broca and Hartmann’s illustration (1890) of horizontal section through shoulder 
showing forward dislocation, detachment of labrum and periosteum of neck of 
scapula, and the anterior margin of the glenoid engaged in the posterior defect of 


n ‘ the head of the humerus. G-——glenoid; o—neck and body of scapula; p—periosteum ; 
; c—capsule; t—lesser tuberosity; B—bicipital groove; T-—greater tuberosity; 

d b—posterior attachment of labrum. 

n 


British practice for the next ten years, until the Nicola procedure seemed to offer a method 
of less technical difficulty. During these ten years, however, some surgeons realised that 
there is not always a gross lesion of the gleno-labrial margin. As Platt says in a personal 
communication: “‘ I evolved my present technique after the first few experiences of carry- 
ing out the Bankart procedure as described by him originally. I soon found there was no 
single and constant ‘ Bankartian ’ lesion capable of being repaired by a standard procedure. 
[t therefore occurred to me to make sure by stitching the distal end of the divided sub- 
scapularis tendon to the cartilaginous remains of the glenoid margin. This provided a primary 
sarrier to redislocation of the head forwards and inwards under the subscapularis. It then 
ippeared logical to stitch the proximal divided end of the subscapularis to the anterior 
apsule—thus producing an overlap and shortening of the tendon.’’ This was the genesis 
f the operation which I have called the Putti-Platt capsulorraphy. The first operation 
was performed at Ancoats Hospital, Manchester, by Platt on November 13, 1925. 

Some years later I saw Putti performing the same type of operation which had been 
his standard practice since 1923, being described by his pupil Valtancoli in 1925 and more 
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Personal inquiries within the past few months from 
Scaglietti, another of Putti’s pupils, reveal that the operation may well have been performed 
first by Codivilla, Putti’s teacher and predecessor, who like Platt never described it in the 
Since Putti certainly performed it, and since Platt certainly thought out and 


comprehensively by Boicev in 1938. 


literature. 
performed the procedure independently, it seemed to me justifiable to link their names as 
For the sake of euphony, rather than to indicate 


an eponymous title for the operation. 
’ was adopted. A substantially similar but more 


precedence, the combination “ Putti-Platt ’ 
complex procedure has been described by the Swiss surgeon Matti (1936). 


OPERATIVE DETAILS 

Four layers are divided to reach the shoulder: the skin, the delto-pectoral muscle layer, 
the coraco-brachialis layer, and the subscapularis-capsular layer. An anterior approach 
is used, the skin wound curving inwards along the outer one-third of the clavicle and 
then extending downwards for about six inches. It is important that the incision should 
skirt the medial edge of the tip of the coracoid ‘process. The groove between the deltoid 
and pectoralis major muscle is widely opened (Fig. 2). This is made easier, and less 
retraction is required, if the clavicular portion of the deltoid muscle is almost completely 
divided three-eighths of an inch distal to the bone: subsequent resuture is much easier 
if division is made through the muscle than if the muscle is detached subperiosteally. 
In opening the delto-pectoral groove the cephalic vein is usually ligated. Several small but 
troublesome vessels in the subacromial region cross the upper limit of the delto-pectoral 
groove and are worth while identifying and tying. 

The next step is to expose the coracoid process and free the conjoined tendon of the 
coraco-brachialis and short head of the biceps. To do this adequately it is wise to divide 
the upper inch of the margin of the pectoralis major tendon, and particularly the attenuated 
expansion of it which runs upwards under the deltoid to reach the capsule of the joint, and 
which gives the appearance of thickened deep fascia. The interval between the conjoint 
tendon and the pectoralis minor is opened with care in order to avoid damage to the musculo- 
cutaneous nerve, its branches, or the main axillary neuro-vascular bundle which is close by 
(Fig. 3). The tendon is freed on all aspects and divided close to the coracoid process, leaving 
a sufficient stump to facilitate subsequent repair. I find this to be more simple than the 
Morestin-Bazy technique of division and repair of the coracoid process. The conjoint tendon 
is retracted downwards by a stitch, but to avoid damage to its nerve supply it should not be 
freed too extensively along its medial border, nor pulled on too vigorously. 

The next step is to divide the tendon of the subscapularis muscle. Its upper and lower 
margins are readily identified by rotating the arm outwards. The lower margin is conspicuous 
because three veins which accompany the anterior humeral circumflex artery run below it 
(Fig. 4). These vessels are divided between artery forceps and ligated. A blunt spike is 
passed beneath the tendon from above or below, and the tendon is divided one inch from 
In this step the capsule, which is usually adherent to the deep surface of the 


its insertion. 
The subscapularis is retracted 


tendon near its insertion, is frequently opened (Fig. 5). 
medially by three or four stitches inserted through it. 

If the capsule has not already been incised, it is deliberately opened. The glenoid margin 
and the humeral heard are examined for defects. It is common to find a tear of greater or 
less magnitude in the gleno-labrial attachment, a defect in the head of the humerus, and a 
remarkably voluminous anterior capsule. 

Definitive repair—The distal stump of the subscapularis tendon is attached to the 
most convenient soft tissue structure along the anterior rim of the glenoid cavity. Some- 
times this is the labrum itself. In other cases, when the capsule and labrum have been 
stripped not only from the glenoid margin but also from the front of the neck of the scapula, 
the suture is made to the deep surface of the stripped capsule and subscapular muscle (Fig. 7). 


THE JOURNAL OF BONE AND JOINT SURGERY 





laa nn ee ee 





een 
ea Tees es 


‘ 











HABITUAL DISLOCATION OF THE SHOULDER 




















y/' \S 





Fic. 2 
Incision below outer third of clavicle and over delto-pectoral groove, exposing 
the interval between the two muscles which ts deepened to show the third laver. 
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Fic. 3 
Note the axillary neuro-vascular bundle lying deep to the medial aspect of the 
coraco-brachialis. The lateral cord of the brachial plexus, before continuing as the 
lateral head of the median nerve, gives off the musculo-cutaneous nerve which is 
liable to be injured by vigorous traction or free mobilisation 





a n these circumstances it is advisable to raw the anterior surface of the neck of the scapula 
o that the sutured tendo-capsule will adhere to it. A small Mayo cutting needle, stout 
hromic catgut, a powerful needle-holder, and adequate retraction of the humeral head by 
he suitable manipulations of an assistant, are all the “ special ’’ instruments required. It 
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ic. 4 
The coraco-brachialis has been divided close to the coracoid process and retracted 
downwards Note the line of division of the subscapularis 





hic. 5 
The subscapularis has been divided and the proximal part of the muscle retracted 
inwards (the lower margin of division being identified by three veins, accompanying 
the anterior humeral circumflex artery, which are ligated) The underlying and 
adherent capsule is incised in the course of muscle division, or deliberately opened 


may be awkward to insert the sutures but the embarrassment is no more than time- 
consuming. There is no risk of causing further damage to the anterior margin of the glenoid 
or the articular cartilage. Four sutures are inserted and tied while the limb is internally 
rotated (Fig. 8). The medial portion of the capsule is drawn outwards to overlap the tendon | 
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Fic. 6 
he capsule is retracted inwards and the Bankart lesion exposed. The labrum is 
torn off the glenoid margin and the capsule stripped from the neck. 
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Fic. 7 


rhe tissues in front of the neck of the scapula (labrum, periosteum, deep capsule) 
are stitched to the distal stump of the subscapularis. 


of the subscapularis, giving a ‘ double-breast coat ’’ effect. A further overlapping—‘‘ an 
overcoat '’—is provided by suturing the muscle belly of the subscapularis to the scarified 
tendinous cuff which overlies the greater tuberosity, or the bicipital groove (Fig. 9). This 
causes shortening of the subscapularis which, however, must not be overdone. At the end 
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Fic. 8 
The four or tive sutures which have been inserted are tied while the limb is held in 
internal rotation 





Fic. 9 


fhe muscle belly of the subscapularis is ‘* double-breasted '’ over the capsule, and 
stitched to tissues in the region of the greater tuberosity and bicipital groove. The 
conjoint tendon of coraco-brachialis and pectoralis minor is reattached to the coracoid 


of the reefing and muscle-shortening operation it should be possible to rotate the arm out- 
wards to the neutral position ; if the muscle is still more shortened a stubborn internal rotation 
contracture may persist for some time. The conjoint tendon is reattached to the coracoid, 
the deltoid to the clavicle and pectoralis major, and the wound is closed. 
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After-treatment— The arm is bandaged to the trunk with the forearm across the chest 


and the fingers on the opposite shoulder. Two or three six-inch crepe bandages, reinforced 
by strapping, maintain this degree of internal rotation for three or four weeks. Muscle power 
is then redeveloped, and movement restored by active graduated exercises under instruction. 
Two weeks later a more vigorous regime of gymnastics and games is instituted. 


COMMENTS 


With minor personal modifications this is the operation taught by Harry Platt twenty- 
one years ago. He tells me that he has never had a recurrence, and Putti claimed 84 per 
cent. of cures. In the early years of the second world war when it became apparent that 
the Nicola procedure would not withstand the strains of military life, the Putti-Platt and 
Bankart procedures were undertaken as a routine. The results of a series operated on by 
various surgeons in the Royal Air Force have been reviewed by my colleague, J. C. Adams. 
We do not claim that the Putti-Platt procedure is the only effective operation. There have 
been successes with many procedures. Nonetheless, on reviewing the literature, it 1s clear 
that the operations which achieve the most consistent success are those which produce a 
block to the exit of the head in front—a block of tight capsule, of fascia, of scar tissue, o1 
of bone. The Putti-Platt procedure offers the further safeguard of shortening the sub 
scapularis muscle which in most cases results in permanent limitation of external rotation 
movement. Unless these movements can be forced to their full range, and even beyond, 
dislocation cannot occur. The usual degree of limitation following operation, though apparent 
on examination, does not interfere with full function. The only valid criticism of the pro 
cedure is that several months may elapse before full movement is regained, and that very 
occasionally manipulation under anaesthesia may be required. This is indeed true. Never 
theless it seems a smal! price to pay for the cure of one of the most disabling of afflictions. 


SUMMARY 


1. The history of the genesis of the Putti-Platt operation for habitual dislocation of 
the shoulder is outlined so far as it is known. 

2. The operation is described and briefly commented upon. 
3. Since there is both gleno-labrial detachment and defect in the humeral head 
successful treatment depends upon: i) a block to the exit of the humeral head in front; 


and ii) limitation of external rotation movement. 
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RECURRENT DISLOCATION OF THE SHOULDER 


J. CRAWFORD ADAms, LoNpDON, ENGLAND 


From the Ortho paedi and Accident Service, the London Hos pital 
Formerly of the Orthopaedic Service, the Royal Atv Force 


Paper read at the Annual Meeting of the British Orthopaedic Association, 1947 


This paper is based on a review of 180 cases of recurrent dislocation of the shoulder 
joint occurring in ground staff and air crew members of the Royal Air Force in the six-vear 
period 1940 to 1945. During this period a total of 159 operations was performed for the 
relief of this disability. The task of analysing such a series has been facilitated by the fact 
that in a relatively small orthopaedic service such as was developed in the Royal Air lorce 
under the direction of Sir Reginald Watson-Jones, orthopaedic surgeons were well known 
to each other and had frequent opportunities of discussing together all aspects of their work; 
and furthermore, by the standardised and very detailed system of case-recording which was 
in use at all the orthopaedic centres. These factors may reasonably be held to have safe- 
guarded the accuracy of the findings here presented, and to render valid any conclusions 
based upon them. In recent years the main interest of recurrent dislocation of the shoulder 
has centred round its pathology, mechanism of production, and operative treatment, and 
it is with these aspects of the problem that the present study is concerned. 


PATHOLOGY 


Many explanations have been put forward to account for the tendency to recurrent dis- 
location of the shoulder, some postulating changes in the capsule or ligaments, some in the 
bones, and others in the muscles. In fact, however, few of these theoretical explanations 
bear close analysis. Among recent contributions those of Bankart (1923, 1938) and Hill and 
Sachs (1940) demand close consideration. 

Bankart holds the view that the pathology of all cases is the same, namely detachment 
of the glenoid labrum from the bone margin of the glenoid cavity in its anterior part. He 
believes that the dislocation is almost invariably anterior, whereas ordinary or non-recurrent 
dislocation is inferior. Bankart does not consider that bone changes play a significant part 
in the causation. 

Hill and Sachs, working from the radiological view-point, emphasised the frequént 
occurrence of bone changes in the head of the humerus in the form of a defect in the postero- 
lateral aspect of its articular surface. Changes of this nature occurring in association with 
dislocation of the shoulder had been described previously by several observers, notably 
Flower (1861), Schultze (1914), and Pilz (1925). Nevertheless the frequency and significance 
of these changes did not receive general recognition because the defect is not shown in 
ordinary antero-posterior radiographs of the shoulder, and because the lesion is not easily 
exposed during operations on the joint through the usual anterior approach. 

The bone lesion, according to the description of Hill and Sachs, consists of flattening 
or depression of the articular surface of the head of the humerus, usually involving its postero- 
lateral aspect. It is shown radiographically only by taking an antero-posterior film with the 
arm in internal rotation, or by taking an appropriate tangential projection. In such a film 
it has the appearance of a groove or depression at the upper and outer margin of the shadow 
of the humeral head. Furthermore, a sharp dense line of condensation is seen extending 
downwards from the top of the humeral head and parallel to the axis of the shaft (well shown 
in Figs. 4 and 6). This represents compaction of the spongy bone previously occupying the 


space of the defect. 
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Fig. I Fic. 2 


\ntero-posterior radiograph of the shoulder with the arm in the neutral position 

lig. 1) shows no detect of the humeral head. The same shoulder radiographed 

in 60 degrees of internal rotation (Fig. 2) shows a well-defined defect at the upper 
and outer margin of the shadow of the humeral head 





Fic. 3 Fic. 4 


Antero-posterior radiograph of shoulder with the arm in 90 degrees of internal 
rotation (Fig. 3) shows no defect of the humeral head. In the position of 
50 degrees of internal rotation (Fig. 4) the defect is indicated by a dense line of con- 
densation extending down from the top of the humeral head, parallel with the shaft. 
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The cause of this defect has been a matter of some uncertainty. Hill and Sachs believed 
that it was due to compression fracture of the comparatively soft bone comprising the postero- 
lateral portion of the head of the humerus, caused by impact against the glenoid margin 
during violent dislocation. In support of this view they cited radiographic evidence that 
such a defect might be present immediately after a single injury to a shoulder joint which 


was proved to be normal before the injury. 





Fic. 5 hic. 6 
Antero-posterior radiograph of shoulder in 20 degrees of internal rotation (ig. 5 
shows no defect, but the same shoulder in 60 degrees of internal rotation (Fig. 6 

shows a large defect in the humeral head 


These two contributions have added fresh stimulus to the study of the pathology of re 
current dislocation of the shoulder: and in the cases under review particular care Was taken 
during operative exposure to note pathological findings which might have bearing on the 


causation of redislocation. Analysis of the abnormal findings is shown in Table I. 


rABLE | 


ANALYSIS OF ABNORMAL FINDINGS IN ISO CASES O1 


KECURRENT DISLOCATION OF THE SHOULDER 








Pvpe of lesion Number of cases Lesion present Lesion absent 
suitably examined Number Per cent Number Per cent 
Detachment of glenoid labrum 
and anterior capsular 
stripping, ~ ;: : 79 69 S7 10 13 
Bone defect of head of humerus 68 56 82 12 Is 








Pathological findings—The glenoid labrum was exposed and closely examined in 
seventy-nine cases. In sixty-nine cases (87 per cent.) detachment of the labrum from the 
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bone margin of the glenoid was demonstrated. In ten cases (13 per cent.) the labrum was 
found to be normally attached. The lesion, when present, had the characteristics described 
by Bankart. The extent of detachment was variable; its position was always on the anterior 
half of the circumference of the glenoid margin, either directly anterior or antero-inferior. 
Not uncommonly the detached portion of the labrum was found to be attenuated, presumably 
the result of repeated trauma. 

Capsule—In association with detachment of the glenoid labrum there was invariably 
some degree of stripping of the anterior part of the capsule from the front of the neck of the 
scapula. This finding has been mentioned by other observers, notably Bost and Inman 
(1942). It can be regarded as an integral part of the lesion described by Bankart. 

Head of the humerus—This was studied adequately by radiographic examination in sixty- 
eight cases. For reasons which are discussed below, radiographic study was not accepted 
as adequate unless the series of films included at least one, and preferably more than one, 
projection with the humerus in a position of internal rotation between 50 and 80 degrees. In 
fifty-six of the cases so examined (82 per cent.), a well-defined bone defect was shown to be 
present. In twelve cases (18 per cent.) no defect was demonstrated. It is particularly worthy 
of note that a defect was present in every case which at operation was found to show no 
lesion of the glenoid labrum. The characteristics of the defect corresponded closely with the 
description of Hill and Sachs. Typical examples are shown in Figs. 2, 4, 6, and 9. 

The bone margin of the glenoid was found to be rounded and eburnated in a proportion 
of cases in which there was detachment of the glenoid labrum. This finding was more 
common and more pronounced when dislocation had recurred with great frequency, thus 
suggesting that it is a secondary change due to repeated trauma. 

Discussion—Modern conceptions of the pathology of recurrent dislocation of the 
shoulder may now be reconsidered in the light of this study of 180 cases. In the first place 
there appears to be general agreement that the tendency to redislocation always follows 
upon injury. In this series the condition never developed spontaneously. The injury has 
usually been a violent initial dislocation, apparently causing damage which is not repaired 
by the natural processes of healing, thus differing from simple or non-recurrent dislocation 
in which damage is repaired and the joint restored to normal. 

It is also established with reasonable certainty that detachment of the glenoid labrum 
from the margin of the glenoid cavity, associated with stripping of the anterior part of the 
capsule from the front of the scapular neck, is a major causative factor in the large majority 
of cases. But it is not possible to accept the view that this lesion alone is responsible for 
the tendency to redislocation in every case. It has been shown that in approximately 13 
per cent. of cases, in which careful examination of the area was made, the glenoid labrum 
was attached in a normal manner to the anterior glenoid margin. In these cases, at least, 
some other factor must be responsible, and there is evidence to suggest that this factor is 
the defect in the articular surface of the head of the humerus. This was the only lesion found 
consistently in shoulder joints which showed no detachment of the glenoid labrum. More- 
over, as will be shown later, it is a lesion which itself is capable of causing redislocation and 
which, like detachment of the labrum, is an abnormality incapable of restoration to normal 
by the natural processes of healing. 

Radiographic demonstration of the bone change requires further description. Careful 
study was made of all radiographs showing the defect, and the degree of rotation of the 
humerus in each film determined accurately by comparison of the outline of the shadow 
with radiographs of a normal dried humerus in known degrees of rotation. In this way it 
was established that the defect is most often demonstrated in profile when antero-posterior 
radiographs are made withethe humerus in 60 to 70 degrees of internal rotation. It was found 
also that there is slight individual variation in the position of the defect, and consequently 
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in the radiographic positioning required to demonstrate it. Thus in a few cases the defect 
was shown most clearly in antero-posterior projections with the humerus in only 50 degrees 
of internal rotation. Occasionally it was best seen with the humerus in as much as 80 degrees 





Fic. 7 





Fic. 8 Fic. 9 


There is a very large defect in the head of the humerus which is shown 
only in 60 degrees internal rotation (Fig. 9) and is completely concealed 
in neutral rotation (Fig. 7) and external rotation (Fig. 8). 


of internal rotation. Only larger defects were demonstrable in films taken with the arm in 


full internal rotation (100 degrees). 

Because of these variations a small defect may easily be overlooked unless several pro- 
jections are made showing the humerus in positions between 50 degrees and 80 degrees of 
internal rotation. For this reason it is probable that the incidence of the defect has been 
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underestimated by most observers. The true incidence may well be even higher than the 


82 per cent. recorded in this series. 

These two lesions—anterior detachment of the glenoid labrum and bone defect of the 
humeral head—are often associated in the same shoulder, but they do not necessarily arise 
simultaneously. It seems probable that in some cases detachment of the labrum occurs 
first, and that subsequent impacts against the unprotected bone margin of the glenoid cavity 
cause secondary flattening of part of the humeral head. Once this has occurred it is reason- 
able to expect an increased tendency to redislocation. Moreover, the larger the defect the 

greater is the tendency to dislocation. 
The history so often given in cases of re- 
current dislocation supports this hypo- 


? thesis. At first, dislocation occurs in- 
A ‘ frequently: this corresponds to the stage 
v of simple detachment of the glenoid 


labrum. Later, often quite suddenly, the 
frequency of dislocation is greatly in- 
Fic. 10 aes rine ‘ Y ; 
creased: this coincides with the develop- 
Diagram to show manner in which anterior detach- 


ment of the labrum may predispose to redislocation. ment of a defect in the humeral head. 


Finally, instability of the joint becomes 
increasingly disabling: this is explained by gradual enlargement of the defect. 

It remains now to consider the manner in which these abnormalities predispose to 
recurrent dislocation. Detachment of the glenoid labrum removes a small but significant 
buttress guarding the anterior edge of the glenoid cavity. When the head of the humerus 
is forced in the direction of the lesion, by whatever mechanism, the detached segment of 
labrum is displaced over the bone margin of the glenoid into a position in front of the neck 
of the scapula (Fig. 10). A deficiency is thus created in the anterior rim of the cavity over 
which the head of the humerus may escape, though it remains within the joint capsule. 

A defect of the head of the humerus 
acts in a comparable manner (Fig. 11). In 
this case, instead of the buttress being 
removed, there is deficiency of the part —» 
of the head which normally would engage 
with the buttress. The head is thus able 
to slide over the anterior margin out of 
the glenoid cavity. This can occur only 
: Fic. 11 
Diagram to show manner in which postero-lateral 
defect of the humeral head may predispose to 
defect is in engagement with the anterior redislocation. 


when the humerus is in such a position, 
relative to the scapula, that the flattened 


glenoid margin. This condition is fulfilled 
when the arm is in external rotation and abduction. Again the dislocation is always 
intra-capsular. 


MECHANISM OF PRODUCTION 


In the past there has been no general agreement as to the mechanism of production of 
the initial dislocation. In many cases it is difficult or impossible to elicit from the patient 
an accurate account of the movements sustained by the arm at the time of injury. However, 
from careful study of the case histories in the present review it has been possible to select 
a number of cases in which the exact mechanics of injury are known with certainty. These 
examples are insufficient in number to provide a reliable estimate of the relative frequency 


of each mechanism, but they do indicate clearly that the mechanism of dislocation is by no 
means constant, and that recurrent dislocation may be initiated by a number of different 
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types of injury. There are clear exainples in this series of initial dislocation being due to 
five types of injury: 

1. Fall on the abducted arm (without hyper-abduction)—In order to understand 
how such a fall may cause anterior dislocation it is necessary to bear in mind that the plane 
of the gleno-humeral joint is not in the sagittal plane of the body, but is set at an angle of 
approximately 45 degrees to the sagittal 
plane. (The angle is not of course constant, 
owing to mobility of the scapula.) Therefore, 
a telescoping force applied to the abducted 
humerus, such as occurs in a fall on the 
outstretched arm, or on the outwardly 
directed elbow, is converted by resistance of 
the glenoid fossa into an antero-medial force 
acting in the plane of the gleno-humeral 
jot (Fig. 12). This may result in forward 
dislocation of the humeral head. Such type 
of injury is obviously liable to cause damage 
both to the anterior glenoid margin and to 





the head of the humerus. It was by far the 


Fic. 12 most common cause of recurrent anterior 
Diagram to show plane of gleno-humeral dislocation. 
joint as seen in horizontal section with the Ba pits ° oa 
humerus abducted through 90 degrees \ 2. A direct blow from behind acting 
force acting in the coronal plane through the on the head of the humerus—This is 


humerus, is met by the resistance of the 
glenoid fossa; the resultant force acts in the 
plane of the gleno-humeral joint believed that all recurrent dislocations were 


the mechanism described by Bankart who 


initiated in this manner. Such a blow may 
result from a fall directly on the back of the shoulder, or by a fall on the elbow which 
is directed backwards. As it is driven forwards out of the glenoid cavity the head of the 
humerus may shear the glenoid labrum from the bone; or the head of the humerus may 
sustain a compression fracture; or both injuries may occur. This mechanism undoubtedly 
operates in some cases but it cannot be regarded as the sole cause, or even the most 
common cause, of recurrent anterior dislocation. Indeed in this series it was relatively 
infrequent. 

3. Hyper-extention of the abducted arm-—Two similar examples of this mechanism 
may be quoted. In each case the patient was the pilot of a light aircraft. While manoeuvring 
the aircraft on the ground, he put the arm out sideways from the cockpit (90 degrees 
abduction with the arm in the coronal plane). The force of the slip-stream hyper-extended 


Fic. 13 Fic. 14 


Diagram to show how hyper-extension in abduction may result in anterior dislocation. Hyper- 
extension Causes separation of the capsular attachments anteriorly, while the head, in slipping 
forwards round a fulcrum formed by muscle attachments, shears off the glenoid labrum. 
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taut; further extension must result either in a tear of the capsule, or in stripping of the capsule 
from the scapular neck. At the same time the humeral head, in displacing forwards by 
leverage through the fulcrum of the pectoralis major insertion, may shear the anterior part 
of the glenoid labrum from the bony rim. Though of considerable interest, this mechanism 


was infrequent. 


4. Excessive external rotation in abduction—This mechanism is exemplified by 
the case of a stores assistant who was carrying a heavy sack across the right shoulder, the 
arm being abducted 90 degrees and externally rotated so that the forearm was directed up- 
wards, the hand controlling the top of the sack. The sack overbalanced in a direction back- 
wards, thus causing excessive external rotation at the shoulder joint. The joint dislocated 
forward. The mechanical considerations are comparable with those described in hyper- 
extension injuries. The limit of external rotation having been reached, the strain on the 
anterior capsule results either in a tear of the capsule or in stripping of the capsule from 
the scapular neck. At the same time the head of the humerus moves forwards round a fulcrum 
formed by the internal rotators of the humerus, and may shear off the glenoid labrum. This 
mechanism was also infrequent in first dislocations, although of course there is clear evidence 


that external rotation move- 
ments are very often the cause 
of redislocation, especially when 
there is a postero-lateral defect 
of the humeral head. 
5. Inferior dislocation 
Although in the majority of 
cases dislocation was forward, 
it did appear that in some the 
primary injury was one of 
hyper-abduction of the arm in 
relation to the scapula, the 


Sian eT Repent teeny tn 


head of the humerus being 
levered downwards out of the 
glenoid fossa over the fulcrum 
of the acromion process and the 
coraco-acromial ligament. It is 
clear that in inferior dislocation 
there is less tendency to shear- 
ing of the labruin, or impact of 
the humeral head, and_ the 
infrequency of recurrent dis- 
location from this mechanism 
is understandable. 


employ the Nicola operation. 
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the arm and caused anterior dislocation of the shoulder. At operation typical detachment 
of the glenoid labrum was demonstrated. From the mechanical point of view this type of 
4 dislocation is depicted in Figs. 13-14. At the limit of extension the anterior capsule becomes 


Clear understanding of the pathology of recurrent dislocation of the shoulder has led to 
more rational treatment. There has also been accumulation of evidence suggesting that 
many operations formerly employed have failed to give consistently good results. In the 
early months of the period under review the tendency in the Royal Air Force was to 
The merits of the Bankart operation were known, but sur- 
geons were attracted by the ease and simplicity of the biceps tendon transplant which 
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Graph to show trends in choice of operative treatment for 
recurrent dislocation of the shoulder at orthopaedic units 
of the Royal Air Force during the period 1940 to 1945. 
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had been reported to give equally good results. There was subsequently a_ trend 
towards the employment of procedures of the Bankart and Putti-Platt types. This is 
represented graphically in Fig. 15 and has been justified fully by the results. 

In assessing the results of operation account must be taken not only of stability of the 
shoulder but also of the range of movement regained, and of the presence or absence of 
significant pain or other symptoms in the shoulder. In the present analysis no case has been 
included unless the follow-up has extended over a period of not less than two years from 
the time of operation. This arbitrary period has been adopted as a working basis. Freedom 
from recurrence of dislocation for two years does not necessarily mean that permanent cure 
has been effected. Some unsuccessful cases have redislocated only after several years of 
apparent cure. 

The two-year results as far as they concern stability are shown in Table II. With regard 
to mobility, it has been found that the only movements likely to be restricted after operation 
are abduction and external rotation. The range of these movements regained within two 
to five years of operation is depicted graphically in Figs. 16-18. The results will be discussed 
further with special reference to the Nicola, Bankart, and Putti-Platt operations. 


TABLE II 


OPERATION RESULTS (STABILITY) 








Number of cases Recurrence of Interval between operation and 
Operation observed for dislocation recurrence 
two to five years . . 
zi : Number Per cent Shortest Longest Average 
mioola. =. 59 21 36 4 months 60 months 22 months 
Bankart . : 18 1 One recurrence at 4 months 
Putti-Platt . 37 4 2 months 17 months 








The Nicola operation—S/ability—The results of this procedure were disappointing. 
In a total of fifty-nine cases operated upon and followed up for two years or more, redis- 
location occurred in no less than twenty-one cases (36 per cent.). The period before recurrence 
varied from four to sixty months, with an average of twenty-two months. Failures of this 
operation were formerly attributed to errors of technique, especially placing the drill-hole 
too close to the margin of the articular surface of the humerus. This may perhaps be the 
cause of some failures, but it certainly does not account for all. Redislocation (or re- 
subluxation, which is a disability almost as severe) has occurred when it has been shown at 
secondary operation that the drill-hole was correctly placed and the tendon had remained 
intact. In spite of this the head of the humerus displaced forwards during external rotation, 
which was seen to occur around an axis formed by the transplanted biceps tendon. It 
is clear, therefore, that there may be recurrence when there has been neither failure 
of technique nor rupture of the tendon. Theoretically, in the presence of an intact and 
well-placed tendon, redislocation is more likely to occur when the intra-articular part 
of the transplanted tendon is slack, or when there is a large defect in the articular surface 
of the humeral head especially when associated with detachment of the labrum. It is less 
likely to occur when the lesion is a detachment of the labrum low down on the anterior wall 
of the glenoid fossa. Mobility—A full range of shoulder movement is often regained after 
the Nicola operation. Some limitation of abduction is not uncommon, but the impairment 
is usually of slight degree. In only two cases was abduction limited significantly. The average 
range was 168 degrees. External rotation was seldom limited; the average range was 73 
degrees; in the majority of cases a normal range was regained (Fig. 16). This is of 
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significance because it is in full external rotation that a bone defect of the humeral head 
comes into engagement with the glenoid cavity and may permit redislocation. Pain—A sub- 
jective symptom such as pain is always difficult to assess. Nevertheless the observation is 
inescapable that persistent aching pain in the shoulder region is of disturbing frequency 
after the Nicola operation. In this series, disability due to pain was considered to be of 
material degree in twelve cases (20 per cent. of the fifty-nine cases observed for more than 
two years). The pain may result from irritation of the joint due to injury to articular 
cartilage during the operation, or from disturbance of the normal anatomy due to inter- 
position of the biceps tendon between its surfaces. 
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Range of abduction and external rotation movement two to five years 
after Nicola operation. 


The Bankart operation— The results of this operation have been satisfactory. 
Stability—Of eighteen cases of operation followed up for more than two years there was only 
one recurrence and this was almost certainly due to poor technique because at subsequent 
re-operation extensive anterior detachment of the glenoid labrum was found still to be 
present. Mobility—A normal range of abduction is usually regained. The average range 
in eighteen cases was 166 degrees. Some degree of impairment of external rotation is usual. 
In only two cases was the normal range regained. The average range of external rotation in 
eighteen cases was 51 degrees (Fig. 17). Pain—In no case was pain found to be a significant 
feature following the Bankart operation. 

For details of the technique of Bankart’s operation reference should be made to his 
original accounts. It should be noted, however, that in longstanding cases the glenoid 
labrum may be so attenuated as the result of repeated trauma that it is impracticable to 
reattach it to the glenoid margin. In such cases the capsule itself is sutured to the front 
of the glenoid rim. The operation is not quite universally applicable, for occasionally the 
glenoid labrum is found to be normally attached. These are the cases in which it is believed 
that repeated dislocation is due mainly to a defect of the humeral head. Clearly some 
other procedure must be adopted in such a case. 
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The Putti-Platt operation—This operation has proved satisfactory in the cases under 
review. The subscapularis muscle is divided about one inch from its insertion. The front 
of the neck of the scapula is rawed with an osteotome, adjacent soft tissues are scarified, 
and the distal portion of the subscapularis muscle is sutured firmly to periosteum and soft 
tissues in front of the neck of the scapula, the arm being maintained in internal rotation. 
The proximal portion of the subscapularis is then sutured to the region of the lesser tuberosity, 
thus overlapping the distal portion. The arm is bandaged to the trunk in internal rotation 
for a period of four to six weeks, after which active exercises are commenced. 
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Range of abduction and external rotation movement two to five vears 
after Bankart operation 


The effect of this procedure is twofold. Anchoring of the tendon of the subscapularis to 
the front of the neck of the scapula amounts to the formation of a strong ligament which 
effectively prevents full external rotation at the gleno-humeral joint. This is one of the 
purposes of the operation, and it is a strong safeguard against recurrence of dislocation, for 
it is in external rotation that the humerus with a defect in its articular surface is liable to 
slip forwards out of the glenoid fossa. Secondly, the operation results in the formation of a 
firm fibrous buttress in the very region where support is required, namely at the anterior 
margin of the glenoid fossa. Stabi/ity—In thirty-seven cases of this procedure followed up 
for two or more years, there were two recurrences. In both instances redislocation resulted 
from moderately severe violence, which may or may not have been sufficient to cause dis- 
location of a normal shoulder. In one case the patient sustained severe external rotation 
strain of the shoulder joint three months after operation while still undergoing rehabilitation. 
In the second case the shoulder was entirely satisfactory for seventeen months after operation, 
but it dislocated again as the result of a fall on the outstretched hand. In both cases the 
instability became recurrent and further treatment was necessary. It is interesting to note 
that in both these unsuccessful cases a full range of external ition had been regained 
after operation. This suggests that the technique may have been imperfect in that the 
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subscapularis tendon may not have been sutured tightly enough to the anterior scapular region. 
Mobility—A normal or nearly normal range of abduction has been regained in the great 
majority of cases. The average range was 170 degrees. External rotation is almost invariably 
limited, often very considerably. The average range regained was 40 degrees (Fig. 18). 
Pain—In no case was pain found to be a significant feature following the Putti-Platt 
operation. 

Choice of operation—Comparison of the results of the three operations which have 
been considered indicates that the Nicola operation is much less certain in its results than 
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Range of abduction and external rotation movement two to five years 
after Putti-Platt operation 


either the Bankart or Putti-Platt operation. Improvement in results might perhaps be 
gained by more careful selection of cases, but the multiplicity of factors involved makes it 
difficult to predict which case is likely to be treated successfully by this procedure. A further 
objection lies in the fact that the operation disturbs the normal anatomy of the joint, and 
may cause aching pain which is persistent and disabling. In view of these facts it is believed 
that the Nicola operation is seldom, if ever, indicated in the treatment of recurrent dis- 
location of the shoulder. 

Comparing the Bankart and Putti-Platt operations the evidence suggests that there is 
little to choose between them with regard to results, which have been satisfactory in over 
95 per cent. of cases. They both have the advantage that exact pathology may be determined 
at operation. The Putti-Platt operation is rather more easy to perform efficiently than the 
Bankart operation, especially if a right-angled electrically driven dental handpiece is not 
available for making holes in the glenoid margin. Moreover it is applicable to every case, 
whether caused by detachment of the glenoid labrum or by defect of the humeral head. 
Against the Putti-Platt operation may be brought the argument that it results in considerable 
restriction of external rotation movement. Certainly there is a greater limitation of this 
movement than is usual after the Bankart operation. In practice, however, the disability 
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from this cause is found to be of a minor degree. In the words of a patient whose final 
range of external rotation was only 10 degrees: “‘ The almost total lack of external rotation 
does not seem to affect either my work or sports.” There is no doubt that this restriction of 
movement is a price willingly paid for stability and full confidence in the shoulder. 


SUMMARY AND CONCLUSIONS 

A review of the pathology, mechanism, and operative treatment of recurrent dislocation 
of the shoulder, based on an analysis of 180 cases, with 159 operations, is presented. From 
this analysis the following conclusions have been made and appear to be substantiated: 

1. The pathology comprises two important elements: (a) anterior detachment of the 
glenoid labrum from the bone margin of the glenoid, associated with some degree of stripping 
of the anterior part of the capsule from the front of the neck of the scapula, found in 87 
per cent. of cases examined adequately at operation; (2) defect or flattening of the postero- 
lateral aspect of the articular surface of the head of the humerus which engages with the 
glenoid cavity when the arm is in external rotation arid abduction; this defect is demonstrated 
most readily in antero-posterior radiographs taken with the humerus in 60 to 70 degrees of 
internal rotation and was shown to be present in 82 per cent. of cases which had been 
subjected to adequate radiographic examination. 

2. The frequency of the humeral head defect has been under-estimated in the past, 
because of the difficulty of demonstrating it, particularly when the defect is small. 

3. Either type of lesion alone may predispose to recurrence of the dislocation. 

4. Both types of lesion are often present in the same shoulder. When this is the case 
the tendency to redislocation is great. 

5. The initial dislocation, which results in the development of one or both these per- 
sistent structural abnormalities, may be due to very different types of injury, the commonest 
of which is a fall on the outstretched hand. The factor common to all these injuries is a 
resultant force acting on the humeral head in the direction of the anterior glenoid margin. 

6. In the treatment of recurrent dislocation of the shoulder joint the Nicola operation 
is unreliable, and it may be associated with a recurrence rate as high as 36 per cent. It is 
believed that continued instability after this operation is usually due to the presence of a 
defect of the humeral head. 

7. Operative treatment should aim at repairing, or nullifying, the effects of both types 
of lesion. For anterior detachment of the labrum this involves either suturing the labrum 
back to the glenoid margin, or constructing some form of anterior buttress, fibrous or bony: 
for humeral head defects it necessitates some procedure designed to limit external rotation, 
thus preventing the defect from coming into engagement with the glenoid cavity. Such 
limitation of external rotation does not constitute a significant disability. 


It is with much pleasure that I acknowledge my indebtedness to Sir Reginald Watson-Jones for 
facilitating this review in every possible way, and for constant stimulation and encouragement; and,to 
Mr H. Osmond-Clarke for valuable advice and assistance. I wish also to extend my thanks to the 
individual surgeons of the Royal Air Force orthopaedic units for allowing me to review their cases; and 
in particular to Mr N. Vere-Hodge, who has been of great assistance in helping to trace these cases for 
follow-up study. 
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RECURRENT DISLOCATION OF THE SHOULDER 


Lesions Discovered in Seventeen Cases, Surgery Employed, 
and Intermediate Report on Results 


A. L. EyrE-Brook, BRISTOL, ENGLAND 


Seventeen consecutive cases of recurrent dislocation of the shoulder joint have been 
operated upon, using the antero-medial approach. This approach gives the operator an 
opportunity not only to discover in each case the cause of the recurring dislocation, but 
also to deal with such lesions in the appropriate manner. The superficial muscle plane is split 
in the delto-pectoral cleft for six to seven inches. The intermediate muscle plane is dealt 
with by detaching the distal half-inch of the coracoid process with the origins of the 
coraco-brachialis and short head of the biceps and, having severed the lateral fascial extension, 
turning these downwards and inwards. The third muscle plane consists of the subscapularis 
ind its tendon; this is incised vertically for two inches, and, with it, the underlying and 
adherent anterior capsule of the shoulder joint. A good anterior view of the head of the 
humerus and glenoid is then secured. To view the posterior surface of the head it is necessary 
to incise some of the anterior fibres of the supraspinatus; with full external rotation, adequate 
inspection can be made. This is particularly easy when there is a pronounced groove or 
notch on this surface. 

The information obtained in these seventeen cases revealed that the cause of recurring 
dislocation was always: (1) Some lesion of the anterior support of the head of the 
humerus, and/or (2) a groove in the posterior surface of the head of the humerus, which 
made the dislocation possible with less anterior displacement of the humerus. The lesion of 
the anterior support of the head of the humerus was not always the same, although in the 
vast majority of cases it consisted of detachment of structures from the anterior lip of the 
glenoid (Bankart’s lesion). In those cases where no detachment of the anterior structures 
could be found, but in which there was a defect in the head of the humerus (Group 3), it is 
presumed that a stretched capsule accounted for loss of anterior support to the head of the 
humerus. The precise lesions found were (Figs. 1-4): 

Group 1. Detachment of the glenoid labrum, capsule and periosteum from the lip of the 
Jenoid plus a groove on the posterior surface of the head of the humerus—eight cases. 
Group 2. Detachment of the glenoid labrum and capsule alone—five cases. 

rroup 3. Groove on the posterior surface of the head of the humerus alone—three cases. 
Group 4. Detachment of the subscapularis muscle in its lower half from its insertion into 
the lesser tuberosity—one case. 

Detachment of labrum— Detachment of the glenoid labrum and capsule, on which 
Bankart has laid so much stress, deserves full description in order to give the widespread 
ecognition which it deserves. The glenoid labrum and capsule, over the lower three-quarters 
f their attachment to the anterior lip of the glenoid, are detached. With these is raised the 
eriosteum on the front of the neck of the scapula over an area approximately one and a 
alf inches by one inch. The bare bone is an interesting feature in these cases. In only two 
ises did there appear to be any fibrous covering to the exposed bone, although the detach- 
ient must have been present for some vears. A deep pocket is formed between the detached 

‘riosteum and labrum on the one hand, and the neck of the scapula on the other. Periosteal 
ew bone is often laid down at the limit of periosteal separation. This can be felt at 
peration and has been detected in radiographs on several occasions (Fig. 7). 
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Groove in humerus and ‘‘ hatchet head ’’—A groove on the posterior surface of 
the head of the humerus is the usual finding. It is well illustrated in Fig. 6 and 
its floor has invariably consisted of bare bone. It is to be noted that this groove, when 


at all pronounced, can be illustrated in pre-operative radiographs. With the X-ray tube 
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lic. 1 Exc. 2 
Dislocation with detachment of labrum = and Dislocation with detachment of labrum and 
groove in humerus—eight cases (48 per cent periosteum alone—five cases (30 per cent.). 








lic. 3 ic. 4 


alone Dislocation with detachment of subscapularis 


Dislocation with groove in humerus 
one case (6 per cent.). 


three cases (18 per cent.). 


in the axilla, the arm abducted to 40 degrees, and the X-ray cassette above the shoulder of the 
sitting patient, an admirable view of the groove may be obtained. An antero-posterior 
radiograph often shows marked flattening of the head superiorly and laterally, this being 
caused by the upper limit of the groove, and giving the “ hatchet head ”’ appearance (Fig. 5). 
It will be noted that in three cases, the dislocation was occurring with an intact anterior 
capsule, although in each case assisted by a pronounced groove on the posterior surface of 
the head of the humerus. 

Avulsion of subscapularis—There was one interesting case where loss of the anterior 
support to the head of the humerus resulted from detachment of the tendon of insertion of 
the subscapularis, with a flake of bone, from the lesser tuberosity. When the coraco- 
brachialis and short head of biceps were retracted, there was an unimpeded view into the 
lower half of the joint (Fig. 8). 
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A. L. EYRE-BROOK 
OPERATIVE TREATMENT 


The operation performed on these seventeen cases depended naturally on the cause 
found on exploration. For the detached glenoid labrum a modification of Bankart’s operation 
was employed. It was found possible to remove part of the cortex of the neck of the scapula 
to form two horizontal gutters, leaving a stout bridge of bone coming right up to the lip of the 
glenoid between them. A stout No. 6 silk thread was passed under this bridge at its glenoid 
end, and used to tie the labrum, periosteum, and capsule firmly down in place. To execute 
this manoeuvre, it will be found necessary to observe the following points: 

1. Keep the head of the humerus in full internal rotation, which brings the neck of the 
scapula into better view. 

2. Employ a Travers fixed retractor between the capsule attached to the head of the 
humerus laterally, and the detached coraco-brachialis and short head of biceps medially. 
This also keeps the more superficial muscles well retracted. 

3. Use a quarter-inch chisel, driven into the body of the scapula, to retract the detached 
glenoid labrum and subscapularis. This gives an admirable view of the neck of the scapula 
(Fig. 9). 

4. Employ a sucker to keep the wound dry. 

5. Use a strong cutting hook, pierced at the tip, to pass the silk suture through the 
cancellous bone beneath the cortical bridge. (Those illustrated in Fig. 11 were made from 


Steinmann pins.) 
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lic. 9 Fic. 10 

Repair of detachment of the labrum, capsule When the lesion is not a detachment of the 
and periosteum (Bankart’s lesion The bare labrum but a groove in the head of the humerus, 
area is displayed by a chisel in the bone acting an anterior bone block is advisable. An iliac bone 
as a retractor. Two gutters are gouged in the eraft to the neck of the scapula prolongs the 
neck of the scapula. The suture will be passed anterior lip of the glenoid. The diagram shows 
beneath the intervening bridge at its .glenoid end the surgical approach, and the graft and screw 


Two bridges have been constructed in some cases but one is sufficient tax on the operator. 
The subscapularis has to be separated from the capsule before the suture is tied deep to this 
muscle. This variant of Bankart’s operation avoids working on the cartilage surface of the 
joint, and the greater roughening of the neck of the scapula can result only in more 
effective reattachment of the detached structures. It is felt that a silk suture is better 
than the use of staples, as employed by the Johannesburg school of orthopaedic surgeons. 
Such staples, if they become detached, are poor neighbours to a variety of axillary 


structures! (Fig. 12.) 
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RECURRENT DISLOCATION OF THE SHOULDER 


Fic. 11 





The difficulty of passing a suture through the bone is solved by using strong cutting 
« hooks, pierced behind the point, made from Steinmann pins and held in a 
aie Steinmann pin handle. 











Fic. 12 


Antero-posterior and supero-inferior radiographs, six years after repair of Bankart’s lesion by 

three staples according to the technique of the Johannesburg school. A fourth staple, used 

for reattaching the coracoid process, has become detached and is in two pieces. No recurrence 
of dislocation; full range of movement; some slight aching. 


When a humeral groove is present in addition to a lesion of the anterior support of the 
ead of the humerus, treatment of the latter alone was deemed sufficient. When dislocation 





‘as occurring within what appeared to be no more than stretched anterior tissues, and was 

rimarily attributable to the humeral groove, some other form of surgery was considered 

ecessary. Multiple osteotomy of the coracoid process was performed in two cases but more 
| ecently a bone graft, comprising the whole thickness of the iliac crest, has been screwed on 

o the anterior surface of the neck of the scapula beneath the subscapularis muscle, the 
| eriosteum being incised vertically to give bone contact (Fig 10). 
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Findings at operation 
. : ; : Interval . 
Case hoe Sex inuination Previous | Groove on Operation Se Follow-up 
+ f >| we? ; Ye oO 2. ve ’ T° | ‘ ‘ec 
No. |""> I operations Bankart’s | head of Other performed mp as 2 report 
or | ee operatio 
lesion humerus lesion perath 
1 -| M. Army Yes Yes Loose Bankart’s 4 years No reply. 
(shallow) body operation 
2 | 22 | M. Army Yes None Bankart's 2} years No dislocati 
Clerk operation vigorous tenn 
occasional d | 
ache. 
3 | 27 | M. Army. None Yes Coracoid 24 years No dislocati 
Building (deep) osteotomy as strong 
Maintenance other; no co! 
plaint. 
4 27 | M. Army None Yes Loose Coracoid 2} years No dislocatic 
Labourer (shallows) body osteotomy no complaint 
5 26 | M. Army Yes None Bankart’s 2} years No dislocatic 
Upholsterer operation aches with ha 
use. 
6 24] M. Army Clairmont Yes Yes Bankart’s 24 years No dislocatiors 
Manufacturer operation (moderate) operation plays rugby; 1 
complaints. 
7|29)1M Army Yes None Jankart’s 2 years No dislocati 
Truck Driver operation pick-axe work 
cwt. sacks; 
complaints. 
S | 27 | M. Army. Nicola Yes Yes Bankart’s 2 years No dislocatic 
Tool Grinder — operation operation heavy _ liftir 
cricket; 
complaints 
9 | 17 | M. Clerk Yes Yes Bankart’s 1}? years No dislocati 
but labrum operation swimmin 
in situ occasional ac! 
10 24 | M. Research None Yes lliac bone 1}? years No dislocations 
Chemist graft to can bowl ove 
scapula arm; not 
strong as norn 
11 31 | M. Army. Yes ? Bankart’s 1} years No dislocatior 
Shop (No note) operation no sport; feeling 
Assistant of weakness 
shoulder. 
2 | a7) F. Schoolgirl None None Lower half of | Subscap- 4 year No. dislocatio 
subscapularis! ylaris re- some ache wi 
detached from 2 
lesser tuber- | attached violent use. 
OSITY 
13 + 52! M. Carpenter Yes None Iliac bone 4 year No. dislocatio1 
(Tabetic Flake of graft to hard at woi 
patient) bone de- scapula with no cot 
tached as (Tabetic plaints. 
well patient) 
14 | 23 | M. Leaiher Yes Yes Bankart’s 4 months 
Dresser (deep) operation 
is | 22; M Builder’s Yes Yes Bankart’s 3 months : 
2a - Too recent 
Labourer (shallow) operation 
— - - - —— ——/7 for 
16 | 23 | M Engineer Yes Yes Bankart’s 1 month 
Re follow-up 
(moderate) operation 
17 | 27|M Builder Yes Yes Bankart’s. 1 month 
(shallow) operation 
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The one case of detachment of the insertion of subscapularis from the lesser tuberosity 
of the humerus was dealt with by reattachment with a silk suture through bone. 

In closing these wounds, the capsule and subscapularis were always sutured independ- 
ently and the detached portion of the coracoid process was reattached. Far from the sub- 
scapularis being a causative factor in dislocation as was once taught, its careful repair is an 
important point in ensuring a successful result. The anatomical repair of both the lesion, 
and the incision of approach, should be complete. ; 

The arm was always kept by the side for four to six weeks. After this, physiotherapy 
and exercises were used unrestrainedly to regain movement, almost a full range being 
obtained in about six weeks. The period of four to six weeks with the arm by the side 
would appear to be essential in order to obtain biological repair of the lesion. No matter how 
well placed and securely tied, a single suture of silk cannot be relied upon for repair. 


RESULTS OF TREATMENT 

There was no epileptic case in this series. There was one case of a tabetic patient with 
a Charcot’s knee. Two cases had previously been subjected to unsuccessful operations, one a 
Nicola operation and the other a Clairmont operation. None of the twelve cases which 
have been traced in the follow-up has had recurrence of the dislocation. All appear very 
satisfied with their results. One is plaving rugby football again (not first-class rugby as 
formerly, but after an unsuccessful Clairmont operation and a successful Bankart operation, 
he is loath to hazard too much on the field of sport). All are back at their former employ- 
ment, sometimes of a very strenuous nature. 


DISCUSSION 

It would appear from these cases that some lesion of the anterior support of the humeral 
head is the common cause of recurrent dislocation of the shoulder (Bankart’s lesion in 
thirteen out of seventeen cases); and that the notch or groove on the posterior surface of the 
head of the humerus is usually present and is an important factor in making dislocation 
possible with less forward displacement of the humeral head. In some cases, recurrent dis- 
location occurs with a pronounced humeral groove and no detectable lesion of the anterior 
capsule or of the subscapularis muscle. In these alone is it necessary to do more than repair 
the lesion to the structures normally supporting the head anteriorly. In this series, dis- 
location has not recurred since operation, although wherever possible, surgery was confined 
to simple repair with a silk suture (Bankart’s operation). 

The lesion to the tissues supporting the head of the humerus anteriorly undoubtedly 
occurs at the initial dislocation and it is to be presumed that the posterior humeral groove 
has a similar traumatic origin. Is it of the nature of a depression fracture, the cartilage being 
shed subsequently ? Although in two cases only was a small loose body removed from the 
joint, this explanation would appear to be the most reasonable. The congenital origin of the 
posterior groove, as postulated by Tavernier and his colleagues, does not seem probable. 

While in all these cases we have found certain lesions, which are being widely recognised 
as commonly associated with the condition of recurrent dislocation of the shoulder, we are 
still in ignorance as to the frequency of such lesions in simple dislocations of the shoulder. 
In one case of acute dislocation of the shoulder, associated with a fractured neck, in which 
open operation was needed to reduce the dislocation, classical detachment of the labrum 
was revealed at operation. Was this the initial lesion in a recurring dislocation of the shoulder ? 
Do degrees of separation of the labrum occur without recurrence of the dislocation ? In the 
absence of a humeral groove, does the shoulder often remain stable in the presence of a 
separated labrum and capsule? Can the theory of a difference in the type of trauma in 
simple and recurring dislocations be substantiated ? There are many questions yet to be 
answered in this interesting condition. 
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SUMMARY 


1. The operative findings in seventeen cases of recurrent dislocation of the shoulder 
are presented and discussed. Detachment of the glenoid labrum (thirteen cases) and the 
formation of a posterior humeral groove (eleven cases) were the most consistent findings. 


2. In one case recurrent dislocation of the shoulder was due to avulsion of the sub- 


scapularis muscle. 

3. The surgical treatment of these cases is described, usually consisting of a modification 
of Bankart’s operation. 

4. The results of follow-up are given as an intermediate report. No post-operative 


dislocation has so far been reported. 
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DISCUSSION 
on Recurrent Dislocation of the Shoulder 


Mr A. Bernard Pain (Leeds)—1I have analysed the case records, in hospitals of the Leeds area. 
of patients treated by operation for recurrent dislocation of the shoulder during a fifteen-year period, 
Forty-five operations were performed on thirty-three patients (one bi-lateral, seven operated upon twice, 
two operated upon three times). Twenty-six were males and seven were females. As to the cause, the 
primary dislocation occurred eight times in football accidents and six times in epileptic fits; the other 
nineteen were due to falls of various types, in one instance the dislocation being due to suspension of the 
body by the limb concerned. These cases represent the work of my colleagues and myself, and sometimes 
of unknown surgeons whose previous operations have failed. Three were dealt with by simple division 
of the subscapularis and the operation was successful in two cases. One capsular reefing succeeded. The 
only Clairmont operation traced was unsuccessful. Of two Bankart operations one failed and the other 
succeeded. The majority of the traced cases fall into three groups 

Henderson sling operation. Of thirteen fascial or tendon sling operations there was recurrence in 
nine. It should be noted that recurrence of dislocation took place in every single case treated by slings 
of fascia lata, and in four of seven cases treated by slings constructed from the peroneus longus. The 
Henderson sling operation is very disappointing. Of three cases operated upon for the second time 
one by tendon sling for failure of a previous fascial sling, one by second fascial sling for failure of a previous 
fascial sling, and one by fascial sling for failure of a previous Nicola operation, the secondary operation 
failed in every case. Slings of fascia lata are to be condemned as being of no use, and slings of transplanted 
tendon are very unreliable. 

Nicola operation. Twelve Nicola operations were traced. One man had the operation performed 
on both shoulders ten years ago and there has been no recurrence since, In three cases there was re- 
currence within twelve months of operation; and in a fourth case, recurrence took place as long as seven 
years after operation. Thus the operation failed in one-third of the cases. 

Anterior bone block. An iliac bone graft has been inserted near the edge of the glenoid cavity to 
provide an anterior bone block in four cases. These were treated in 1944, 1946, and 1947, and in no case 
has there yet been a redislocation. ‘The number of cases is small but the procedure appears to be reliable. 
I wish to thank my colleagues in Leeds for permission to follow up their cases. 


Mr A. S. Blundell Bankart (London)—tThe results of the operative treatment of recurrent 
dislocation of the shoulder can be stated very briefly. There is only one rational operation for this condition; 
it is applicable to every genuine case of anterior recurrent dislocation; it is almost foolproof; and, when 
it is properly done, the patient is cured—the dislocation never recurs and the patient rapidly regains full 
use of his arm. I have no figures; but I have probably done this operation more often than anyone else, 
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for I have been doing it for thirty years, and I have never had a case in which the dislocation has recurred 
nor one in which there was serious limitation of movement after it. 

There are few operations of which it can be said that they never fail; but there are reasons why this 
operation should not fail. In the first place, there is a constant anatomical lesion. It is not a matter of 
opinion: it is there for anyone to see who will take the trouble to look for it, and it has been seen by 
everyone who has looked for it. Secondly, no one who has seen this lesion exposed at operation could 
have any doubt as to what is the right thing te do with it. The capsule or the fibrocartilage is torn from 
the bone and the obvious thing to do is to put it back again. Thirdly, when I say that the operation is 
ilmost foolproof, I do not mean that fools should practise surgery, but that any surgeon of ordinary com- 
yetence is capable of fixing a piece of fibrous tissue to a bone when both are exposed to view and accessible, 

nd it is difficult to see how he could fail. 

There are certain technical points to be considered. First, the bone must be prepared for it, because 
oft parts will not adhere to unbroken or healed bone. By the same token any means of fixation is only 
emporary; no one can unite living tissues permanently by artificial means. All that the surgeon can do 
s to ensure that the parts are held together until they have united. In this operation union is complete 
n six weeks or less, after which the fixing agent has done its work and might just as well not be there. 
Indeed, the less there is of it the better 

For the actual fixation one may use sutures, nails, screws, staples, or anything. Nails and screws 
are makeshifts. I used staples twenty years ago, but gave them up because they were unreliable and 

lumsy. I believe that a single mattress suture of silkworm gut passed through the margin of the glenoid 
ind the edge of the capsule is the simplest, the neatest, and the best. My only regret is that I did not 
discover the dental drill for this purpose until my second paper was in print. I have used the dental drill 
for nine years and it has solved completely the only difficult part of this operation. 

I know that there are other operations which may prevent recurrent dislocation of the shoulder 
But, when we have a safe and certain cure by an operation which practically restores the joint to its normal 
condition, and does the least possible damage to the surrounding parts, it seems extraordinary that anyone 
should go out of his way deliberately to create entirely artificial and abnormal conditions, such as slings, 
ligaments, tendon fixations, and bone blocks, in an endeavour to achieve the same result by roundabout 
means. 

Some surgeons think that practically all operations for this condition depend for their success upon 
the formation of a mass of fibrous tissue in front of the joint—‘ fibrosis of the anterior capsule and tying- 

lown of the subscapularis.’’ Indeed, some «©. the operations described seem to be designed to inflict the 
maximum amount of damage upon these p»rts, and for the same reason most of them are followed by 
considerable limitation of the normal moveinents of the joint. This is not true of my operation. Here the 
subscapularis is divided cleanly about half an inch from its insertion and it is allowed to retract inwards 
while the joint lesion is being dealt with, after which it is neatly sutured in place again. It is not “‘ tied- 
down,’’ shortened, or damaged in any way. 

Abnormal laxity of the capsule is the oldest conception of the pathology of recurrent dislocation 
ind it was responsible for all the reefing, plication, and overlapping operations which proved so unreliable 
in the past. It is quite unnecessary to introduce such complications into the operation to-day. The only 
ibnormal laxity which is encountered is due to the fact that the capsule is detached from the glenoid 
nargin, so that it can be pushed forwards by the head of the humerus when dislocation occurs. This 
lefect is remedied when the capsule is attached to the bone and dislocation cannot then occur. 

It may be that in the past I have laid too much stress upon the role of the fibrocartilage or glenoid 
abrum. This may be torn from the bone, or the capsule may be torn from it. In the latter case the 
urgeon will find that the labrum is intact and he may not realise that the lesion has occurred immediately 
»xternal to it. In my operation this is of no importance, for in every case the capsule is incised over the 
zlenoid margin and any part internal to this (including the labrum) is excised. The outer cut edge of the 
capsule is then attached to the rawed bone. This disposes of any “‘ laxity ’’ of the capsule and it invariably 
prevents recurrence of the dislocation. 

Defects in the head of the humerus probably occur quite frequently. They are due to the trauma 
of repeated dislocations and thus they are the consequences and not the causes of recurrent dislocation. 
I have seldom seen them because I have not looked for them. No good can accrue to the patient from an 
extensive dissection to expose such defects; nothing can be done about them if they are found; and there 
is no evidence that they ever interfere with the normal functions of the joint. Defect or no defect, the head 
f the humerus cannot get on to the anterior margin of the glenoid, if the capsule is firmly attached to the 

margin. 

A few cases have been reported in which redislocation is said to have occurred after my operation 
In such cases it will be found that the operation has not been done as I described it and in some of them 
an entirely different procedure has been carried out. 
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Mr Newman (London)—I have assisted Mr Bankart in many of these operations but when I did 
them myself I found them much more difficult that I had thought. The difficulty is to pull the head of the 
humerus laterally, far enough to see the front of the glenoid. The solution is the Bankart skid, put 
through the joint so that the head of the humerus is levered away. The drill holes can then be made 


easily and the operation is simple. 


Mr Osmond-Clarke (London)—in reply: Mr Bankart has made a devastating attack. We 
looked forward to it eagerly. One thing I must ask him to do—and his colleagues. We want to hear 
what number of cases have passed through the Middlesex Hospital and what number of lesions of the 
glenoid labrum have been seen. Surgeons have been looking for this lesion, and although they may often 
find it they fail to find it in ten or fifteen per cent. of cases. These are reputable surgeons. Some 
operation must be devised for the cases in which there is no detachment of the labrum to be stitched back. 

I have assisted Mr Bankart myself and I have watched many surgeons since—distinguished, mildly 
distinguished, and undistinguished. I have seen every conceivable form of trauma applied to the anterior 
margin of the glenoid; and I have seen a surgeon, after operating for one hour, faced with total disappear- 
ance of the bone surface he has been trying to drill 

For these two reasons I urge the claims of an easier repair which provides a sufficient block in front 
of the joint, and at the same time limits external rotation movement so that the bone defect in the head 


of the humerus cannot engage the glenoid margin. 


Mr George Perkins (President)—The only thing I want to say is that it has been a great pleasure 
to find younger contributors speaking to us and not reading their script. We expect that from a 
doddering old professor like Nobby Clarke but it is good to see more youthful members presenting their 


work so well. 
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NOTE ON RECURRENT DISLOCATION OF THE SHOULDER JOINT 


Superior Approach Causing the Only Failure in Fifty-two Operations 
for Repair of the Labrum and Capsule 


REGINALD WATSON-JONES, LonpoN, ENGLAND 


The clinical records of seventy-one patients on whom I have operated for recurrent 
dislocation of the shoulder joint have been re-examined. They may be analysed as follows: 


Cases Recurrences 
Fascial sling operation (Henderson) , , : | I 
Transplantation of biceps tendon (Heymanowitsch, Nic ola) 18 a) 
Labrum repair and capsular reefing (Bankart, Putti, Platt) 52 I 


Fascial sling operation—The single case of fascial slinging, performed many years 
ago by the Henderson technique, may be dismissed; the operation is known to be unreliable 
and it has long since been abandoned. 

Transplantation of biceps tendon—The Nicola operation with its various modi- 
fications has also been abandoned for more than five years. In this particular series the failed 

ases were shown at secondary operation to have sustained rupture of the transplanted 
tendon. This is by no means true of all failures of the Nicola transplant. The operation may 
fail for a number of reasons, and notably because the biceps tendon is often so placed that 
the humeral head can rotate around it and dislocate without so much as a strain being thrown 
upon the tendon. The explanation of the constancy of tendon rupture in this series possibly 
lies in the fact that the humerus was always drilled while it was held in the position of full 
internal rotation, and the direction of the drill hole was so planned that the tendon served as 
i check to external rotation movement which has long been recognised as the exciting cause 
of recurrent dislocation. Such check may explain the success of the operation in a proportion 
f patients, particularly those who are prepared to lead a sedentary life. But in this series of 
young athletic men it failed in one-third of the cases. Whatever the cause of failure, whether 
through misplacement of the tendon, or through rupture of the tendon because it is unequal 
to the task, the operation fails far too often. 

Repair of glenoid labrum with reefing of capsule—The particular purpose of this 
note is to record fifty-two operations in which the glenoid labrum was exposed. In fifty-one 
operations an anterior exposure was used: if the labrum was detached it was resutured; in 
any event the anterior capsule was plicated and the subscapularis shortened; and all fifty-one 
operations succeeded in preventing recurrence. In one operation a superior exposure was 
used: an extensively detached labrum was securely stitched to bone; but the anterior capsule 
and subscapularis were never divided; indeed they were never exposed; they were not reefed 
or shortened; and the operation failed, dislocation recurring within six months. 

In each of the fifty-one cases Bankart’s exposure was followed in every detail—the 
deltoid and pectoralis major were separated, the coracoid process osteotomised, the coraco 
brachialis and biceps retracted downwards, the subscapularis divided and retracted inwards, 
and the capsule divided to expose the glenoid margin. In thirty-six of the fifty-one cases 
70 per cent.) there was a definite lesion of the labrum, ranging from separation in its lowe1 
part to bucket-handle displacement across the joint. In seven cases it was recorded at the 
time of operation that ‘ there was a doubtful lesion,”’ and in eight cases there was no lesion 
at all. Damage to the head of the humerus varied from simple bruising of articular cartilage 
in the postero-lateral sector, through every stage of “ osteochondritis dissecans "’ to 
excavation of as much as one-third of the bone. 

When the labrum was detached it was repaired by the Bankart technique. When the 
capsule was detached from the labrum, the labrum was usually resected and the capsule 
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lic. 1 
Recurrent dislocation of right shoulder joint exposed by superior approach showing 
1) transplanted biceps tendon which is intact, but is not controlling external rotation 
movement or preventing redislocation ; 2) large defect in the postero-lateral sector of 
the head of the humerus 


lic. 2 


When the head of the humerus was puiled outwards and backwards an unusually cleat 

view of the anterior glenoid margin was gained. The widely detached labrum and 

capsule are being lifted by an elevator to show the large pocket into which the defective 
head of the humerus could subluxate 
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NOTE ON RECURRENT DISLOCATION OF THE SHOULDER JOINT BY 


sutured to bone. But in every case, whether or not there was a labrial defect capable of 
repair, the wound was closed with overlapping and double-breasting of capsule and slight 
shortening of the subscapularis by stitching it to a more distal insertion in the humerus 
the procedure formerly known as capsulorrhaphy, and now described in a slightly modified 
form as the Putti-Platt operation. All these cases were successful, and so far as is known 
there has been no recurrence. 

The one case which is particularly instructive is shown in Figs. 1-3. For a number of 
reasons it was decided to expose the joint by means of a superior approach. The operation 
note, dictated by W. McKecknie who at that time was my first assistant, reads as follows: 





Fic. 3 


With the head of the humerus still retracted outwards and backwards two strong sutures 
have been inserted through the anterior glenoid margin and the detached labrum and 
capsule. The sutures are ready for tying. 


Operation, November 15, 1945——-Sabre-blade approach to right shoulder by four-inch incision 
entred on the acromio-clavicular joint. Osteotomy of base of the acromion which was reflected outwards 
together with the clavicular origin of the deltoid. Longitudinal incision in the line of fibres of the musculo 
tendinous cuff, with dissection of the anterior flap from the front of the tuberosity to expose the humeral 
head and glenoid from above. This revealed: (a) a lange deficiency in the posterior aspect of the humeral 
head, well rounded, and covered with fibro-cartilage; (b) tendon of the biceps, previously transplanted by 
Nicola operation performed elsewhere, passing to the head of the humerus with no solution of continuity 
it was quite loose and in no way held the head of the humerus or prevented it dislocating; in fact the 
proximal glenoid attachment was increasing displacement of the labrum by pulling it across the joint like 
a bucket-handle tear of a knee joint cartilage; (c) complete detachment of the glenoid labrum from bone; 
d) a large pocket in front of the glenoid measuring two inches in diameter. The front of the neck of the 
scapula and the glenoid margin were freshened with an osteotome. Double holes were drilled, and the 
labrum and capsule were securely stitched to bone by strong nylon and silkworm sutures 
Observations at the time of operation 1) As an operative exposure this would seem to have many 
advantages over the anterior approach: (a) there is less muscle splitting and division; (6) there is no dis 
turbance of the coracoid and its attached muscles; (c) there is minimal splitting of the deltoid; (d) there 
is a complete picture of the inside of the shoulder joint so that the humeral head, displaced labrum, and 


glenoid are all seen much more easily than by the anterior exposure. 
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lic. 4 


When there is a large bone defect in the head of the humerus it is not enough to repair 
the labrial defect. External rotation movement must also be controlled in order to pre 
vent engagement of the defective part of the humerus with the anterior glenoid margin 


2) Sutures through the glenoid labrum and capsule are fixed with much greater ease and certainty, and 


with more complete visual control, than in the case of the anterior approach in which sutures are placed 


with some difficulty and uncertainty 
3) We can now test from this case whether part of the required technique is fibrosis of the anterior 


capsule and tying-down of the subscapularis which has often been accredited in Bankart’s operation. 


The final words of McKecknie’s operation-note are worthy of repetition. As the sub- 
sequent history showed, we were indeed in a position to test ‘‘ whether part of the required 
technique is fibrosis of the anterior capsule and tying-down of the subscapularis.”’ The labrial 
defect was repaired in this patient with even greater certainty than any other of the fifty-two 
cases. Yet in this case alone dislocation recurred within six months. In this case alone the 
anterior capsule had not been divided, reefed, double-breasted, or fibrosed. In this case alone 
the subscapularis had not been shortened or “ tied-down.’’ Despite the ease of exposure, 
and the facility of repair, the superior approach is clearly a mistake. It deals successfully 
with labrial detachments; but it fails to give sufficient control of external rotation movement 
to meet the problem of defects in the humeral head. The inference is obvious: Bankart’s 


operation succeeds not alone by virtue of the repair of labrial lesions, but even more by virtue of 


the operative exposure of such lesions, and the subsequent resuture which limits external rotation 
movement. Bankart made a great contribution to surgery by relentlessly, bluntly and force- 
fully directing attention to the anterior margin of the gleno-humeral joint; but his success 
in the treatment of recurrent dislocation of the shoulder joint lies more in the operative 


exposure he advocated than in the “ essential lesion ’’ he described. 

Summary—Fifty-two cases of exposure of the glenoid labrum are recorded. Fifty-one 
operations with anterior exposure, followed by capsular reefing and shortening of the sub- 
scapularis, were successful. One operation with superior exposure, and without capsular 
reefing or shortening of the subscapularis, was unsuccessful. 
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THE BONE BLOCK METHOD FOR RECURRENT DISLOCATION 
OF THE SHOULDER JOINT 


IvAR PALMER AND ANDERS WIDEN, STOCKHOLM, SWEDEN 


From the Surgical Service, Sédersjukhuset, Stockholm (Surgeon-in-Chief: Ivar Palmer)} 


In 1918 Hybbinette, the Swedish surgeon, described a method of preventing recurrent 
dislocation of the shoulder joint by means of a bone graft fixed in a periosteal pocket at the 
interior glenoid rim. At about the same time, Eden of Germany wrote on a similar method. 
Consequently the method came to be known as the Hybbinette-Eden operation. 

Hoping to find the “ essential lesion’? Hybbinette explored the anterior part of the 
joint by dividing the subscapular tendon. He depicted his observation as a capsular injury 
resembling a ‘‘ Gothic arch ’”’ with the denuded glenoid rim or detached labrum at its base, 
esulting in the formation of a false joint cavity into which the head would dislocate. 

Eventually, the method was adopted widely in Scandinavia. Various workers who 
published papers on the subject (Dahlgren 1936, Langenskiold 1932, Hublin 1946) agreed 
with Hybbinette’s theory of a false joint cavity in the anterior part of the joint. 

Operative technique——The Hybbinette-Eden operation is not difficult. A three-inch 
incision is made along the furrow between the deltoid and the pectoralis major. The coraco- 
brachialis muscle is retracted medially and the lesser tuberosity, with the attachment of the 
subscapularis, is exposed by rotating the arm outwards. The tendon, together with the 
underlying capsule, is divided about a quarter of an inch from its insertion. The joint is 
held open with a retractor, and the humerus is pulled backwards and outwards. It is then 
possible to inspect the glenoid and anterior joint capsule from the inside. A subperiosteal 
pocket is made with a raspatory 
it the lower part of the anterior 


elenoid = rim. If there are 
remnants of the glenoid labrum tia ee 
the pocket is made between the f =~ 


rim and labrum, so that the 
labrum with attached capsule 


forms the medial border (Fig. 1a). 
\ graft, measuring about one inch 
by half an inch according to the 
size of the pocket, is taken from 
the iliac crest. The shape of the 
‘raft may be seen in the inset 
f Fig. 1. 


The graft is pressed down in 








the subperiosteal pocket in such \ 
; ; i way that the projecting part is 
P k , : = (a) 
‘ lodged on the rim, forming an : ' 
, : ; ; 1G 
interior wall of bone. It is kept Inset shows the size and shape of the graft from the ilia 
n position by remnants of the crest. In the diagram the graft is shown in position in a 
a ; 9 : periosteal pocket at the anterior glenoid rim: (a) from in 
j ibrum = ane the periosteum. front; (b) from above. Note that a remnant of the detached 
\dditional fixation is not usually labrum contributes to fix the graft 


lecessary (Fig. 3). 


, 8 a 
The subscapularis tendon is stitched with mattress sutures, and the wound is closed. 

rhe arm is put in a sling for two weeks; the patient is then encouraged to move it, but 

ilways avoiding outward rotation. The patient is usually allowed up in two or three days 
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and discharged in seven to ten days. We would draw attention to the fact that this method 
offers a shorter and more agreeable post-operative treatment than other methods now in use. 

For the purposes of this paper, sixty cases, selected at random from our total of ninety 
cases, have been subjected to detailed study. 

Radiographic findings—<All cases were examined radiographically before operation. 
In each one a typical compression fracture in the posterior part of the head could be 
seen. In twelve there was a fracture of the glenoid rim forming a small semilunar fragment. 
In three, the examination was supplemented by arthrography. (For the technique of 
arthrography of the shoulder joint, the reader is referred to Lindblom and Palmer, 1939.) 
In none of these cases could abnormalities in the shape of the joint be observed. No 
capsular ruptures or accessible false joint cavities could be seen, nor was any rupture of the 
aponeuroses ever found (Fig. 5). 

Pathological findings at operation—At operation the interest of the surgeon was, 
of course, concentrated on the anterior glenoid rim and its surroundings. First it should 
be pointed out, that in no case was it possible to find any false joint cavity or rupture of the 
capsule large enough to receive the humeral head. It is not easy to estimate the real volume 
of the capsular cavity by arthrotomy, because even a normal capsule is big enough to receive 
two humeral heads. For that reason we consider it impossible to make reliable observations 
by operation as to the volume of the capsular cavity. Arthrography is a better method for 
that purpose. 

In twenty-seven cases we found typical detachment of the labrum from the anterior 
aspect of the glenoid rim (Fig. 2a). This detachment was in most cases located at the inferior 
part of the rim, thereby determining the situation for the pocket and the graft. 





Studies of different types of destruction at the anterior glenoid rim 

(a) The most simple lesion—a partly detached labrum; 

b) the detached labrum dislocated into the joint; 

(c) the labrum ruptured and the rim worn; 

(7) the labrum absent over the whole anterior rim, sloping down towards the neck 


In two cases the labrum was detached from the rim and from the capsule over the whole 
anterior aspect and dislocated into the joint, crossing the glenoid (Fig. 24). The situation 
resembled a bucket-handle lesion of the semilunar cartilage of the knee joint. 

In twenty-two cases the labrum was either ruptured with frayed flaps or else quite absent 
from the lower anterior part of the rim (Figs. 2c and d). In most of these the rim was smooth 
and rounded, and the bone was bare on the front of the neck of the scapular. It was then 
difficult to construct a pocket with a medial border strong enough to fix the graft in position. 

In five cases there were only small changes on the edge of the labrum and in four cases 
it was not possible to find any pathological abnormality at all on the anterior rim. In these cases, 
too, radiographic examination had shown the typical compression fracture of the humeral head. 
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THE BONE BLOCK METHOD FOR RECURRENT DISLOCATION OF THE SHOULDER JOINT 


RESULTS OF BONE BLOCK OPERATION 


Our observations are based on material consisting of ninety operations, about half of 
which were performed by one of us (Palmer). We have been able to conduct follow-up 
examinations on sixty patients, eight of them women and fifty-two men. The preponderance 
of men in our series is due to the fact that part of the material originated in a military 
hospital. The interval between operation and follow-up varied from one and a half to twelve 
vears. 

Complications — Limitation of movement—No serious post-operative complications 
occurred. The results can be regarded as excellent in fifty-three cases; these patients con- 
sider themselves to be completely cured. Forty-two patients have a normal range of move- 
ment in the shoulder which was operated upon. Eleven report slight restriction of movement, 
usually in the form of 10 to 20 degrees limitation in abduction-elevation of the limb, accom- 
panied in a few cases by insignificant limitation of external rotation movement. These 
patients, most of whom are young men, and 
many of whom are engaged in heavy manual 
labour, do not consider themselves handi- 
capped in any way by this restriction. Many 





patients state that after operation they were 
able to resume various recreations and sports 
including football, handball, wrestling, tennis, 
and gymnastics. 

Pain—In connection with the follow-up, 
most patients spontaneously expressed their 
great satisfaction with the result. In three 
cases there was not only slight restriction of 
movement but also pain on exertion. These 
symptoms were mild, however; they did not 
hamper the patients in their work; and the 
results may still be considered good. 

Recurrent dislocation—Four patients (6-7 
per cent.) suffered further dislocation after 





the operation: 


Case 1. A man, twenty-three years of age, Fic. 3 
had thirteen dislocations before operation which was Radiograph showing graft in the correct position 


done in 1937. About one year after operation he at the anterior rim forming an obstacle to the head 


again injured the right shoulder while playing hand- 

ball; he had the arm held straight out from his side in an attempt to stop another player from running 
past him, and as a result it was shoved violently backwards. The shoulder dislocated. The patient was 
able to reduce the dislocation himself. Since then he has had six dislocations, for two of which he had to 
seek medical attention 

Case 2. A man, twenty-two years of age, had five dislocations before operation which was done 
in 1942. At follow-up in November 1946 the patient was free from symptoms and had no recurrence 
Two weeks later he informed us that he had fallen downstairs and dislocated the shoulder again. His 
wife reduced the dislocation. Since then he has had no further recurrence and has been at work as usual 

Case 3. A man, aged twenty years, had four dislocations before the operation which took place 
in March 1942. In November 1942, while holding a horse by the bridle, the horse tossed its head, jerking 
the patient’s arm upwards and dislocating the shoulder. After that he had many recurrent dislocations 
A second bone block operation was done in October 1943. The old graft could be seen as a small bulge 
at the lower rim of the glenoid cavity. A new bone graft was inserted adjacent to the old one. 

Case 4. A man, eighteen years of age, had four dislocations before the operation which was done 
in 1944. One year later he fell with the arm abducted. The shoulder dislocated again, and there have been 
five recurrences since then. A second operation was done in March 1947. 

It is questionable whether these four cases should be considered recurrences in the true 
sense of the word. In all of them the first dislocation after operation was caused by an injury 
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which might have caused dislocation in a previously undamaged shoulder joint. Neverthe- 
less, estimation of the violence of injury must inevitably be subjective and unreliable. It is 
therefore wise to regard all post-operative dislocations as recurrences when comparing the 
results of different operative methods. 

The following Table covers three series of bone block operations performed in 
Scandinavia: 





Number Recurrences 


of cases 


Dahlgren 5 ; : 38 2 
Hublin , : ; ; 30 Zz 
Palmer-Widén . f 60 4 
Totals . : ; m 128 8=6°3% 











DISCUSSION 

As already mentioned, there are usually two pathological findings in recurrent dis- 
location—a compression fracture of the posterior part of the humeral head, and an injury of 
varying size and shape on the anterior part of the glenoid. The former is evidently always 
present, but we want to call attention to the fact that the latter may be slight or entirely 
absent. In no case was it possible to find a “ false joint cavity ’’; nor was anything of that 
kind revealed by arthrography in three cases. Gustav Pettersson (1942) studied thirty 
cases of recurrent dislocation by arthrography without any pathological findings. 





Fic. 4 Fic. 3 


Typical radiograph of recurrent dislocation of the shoulder (Fig. 4) with posterior compression 
fracture of the humeral head. The same joint shown by arthrography (Fig. 5) displays no false 
joint cavity or rupture of the capsule. The joint looks normal 


It seems that Hybbinette, and many surgeons with him, interpreted a normal anatomical 
structure as a pathological condition. The subscapular bursa and the subscapular recess 
possibly enlarged—may give the picture of a ‘Gothic arch” or “false joint cavity,” 
bordered as it is by the gleno-humeral ligaments. Neither Hybbinette nor any of his 
followers realised the importance of the second lesion—the compression fracture of the head. 
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Bankart (1923, 1938) speaks of detachment from the anterior glenoid rim as the essential 
lesion. We are not sure that it deserves this name. The anterior lesion varies greatly, and it 
may be entirely lacking, so that it cannot explain the tendency of the head to dislocate. 
We consider that the mechanism of recurrent dislocation is as follows: 

When the arm is more or less elevated, and the humeral head rotates outwards; the 





(a) (b) (Cc) 
i Fic. 6 
Diagrams showing the relationship of the head of the humerus to the glenoid during outward 
rotation movement 
t rhe movement begins from the mid-position; 
mmpression is in front of the glenoid; the articular surfaces have lost normal congruity 
ind the joint is unstable 
the rim of the glenoid slips into the furrow of the humeral head and the joint is subluxated 
in the typical manner 


compression fracture in the posterior part first faces the glenoid cavity. Normally the cavity 
and head are entirely congruent in every position and the labrum adheres tightly to the 
head (Fig. 6a). This gives a certain stability to the joint, which is not to be disregarded. 
(Aeby (1876) and Johannes Miiller (1929) called attention to the 
significance of atmospheric pressure in the stability of a joint.) 

When the compression cavity turns towards the glenoid, 
the surfaces lose their congruity, the adhering force between 
head and cavity is lost, and the joint becomes unstable (lig. 6). 
Next, the anterior rim slides into its hollow in the head of the 
i humerus (Fig. 6c). At the same time the head slides forwards, 
and only strong anterior support would be able to prevent 
dislocation which in reality is not a dislocation at all, but a 
subluxation. Parts of the joint surfaces are still in contact (the 
rim with the hollow), and the head never really dislocates 
through a capsular rupture or into a false joint cavity, as many 
seem to believe. 

It thus appears that the essential lesion is not the variable 
anterior destruction of the joint margin but the deformity of 








the humeral head. Consequently the most logical treatment Fic. 7 

would be to reconstruct the head by filling in the compression —_ Piagram to show how bone 

ee : 3 2 block and reactive tissues 

hollow; it is probable that the tendency to dislocation would — round it prevent the head 

then disappear. For technical reasons this is not practicable, {rom sliding round the 
Z ; corner in full external rota 

and we must therefore concentrate on the lesion at the anterior tion of the humerus. 
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rim. Even if we cannot find damage here, reinforcement of the anterior support to the 
head will cure the condition. 

Hybbinette and Eden proceeded from false premises. They did not realise the importance 
of the posterior compression hollow in the head, but believed in a false joint cavity into 
which the head dislocated. Nevertheless, their anterior bone block method is excellent. The 
graft forms an obstacle which stops the head from sliding forward, thus preventing it from 
sliding round the corner of the anterior glenoid rim (Fig. 7). Reactive tissue around the 
graft forms a strong reinforcement of the anterior capsule, making a reliable anterior support 
for the head. 

If, as sometimes happens, the labrum is absent and the worn glenoid rim slopes down 
towards the neck of the scapula, it is difficult to achieve secure fixation of the graft. For these 
cases there is probably no reliable method. 


SUMMARY 


. 

The purpose of this paper is to call attention to the anterior bone block method of 
Hybbinette-Eden for recurrent dislocation of the shoulder joint. 

1. The operative technique is not difficult, and the after-treatment is short and 
relatively agreeable for the patient. 

2. Sixty of our own cases are described, with four recurrences. The recurrences 
all occurred as the result of real trauma. In a total of 128 Scandinavian cases there were 
eight recurrences—that is 6-3 per cent. ; 

3. In our opinion, based on the observations of radiography, arthrography, and opera- 
tion, it is the compression fracture of the head of the humerus which deserves the name 
‘essential lesion.’’ Destruction of the anterior rim of the glenoid may be very slight, or 
entirely lacking. No false joint cavity or rupture big enough to receive the head of the humerus 
was ever observed by arthrography or by inspection during operative exploration. 

Recurrent dislocation is an intracapsular subluxation, which occurs when the anterior rim 
of the glenoid slides into the hollow in the humeral head. 
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EVOLUTION OF MOULD ARTHROPLASTY OF THE HIP JOINT 


M. N. SMITH-PETERSEN, Boston, MASSACHUSETTS, U.S.A. 


Moynihan Lecture delivered in the University of Leeds, Mav 1947 


Mr Dean and Members of the Faculty of Medicine: I am deeply appreciative of the 
honour of addressing you to-day as the fourth Moynihan Lecturer. I am particularly happy 
because this invitation implies recognition of the specialty of orthopaedic surgery. I am 
very grateful that you have chosen me as a representative of my specialty to give this lecture. 

Arthroplasty is an operative procedure undertaken for the purpose of creating a joint. 
Such a joint, if it is going to stand up under the wear and tear of function, must be 
mechanically as nearly perfect as possible. Until recent years this procedure as applied to 
the hip joint has met with limited success. There were three main reasons: 

1. Surgical approaches were traumatic and inadequate; surgical shock commonly occurred 
even before the joint was exposed (Fig. 1). 

2. The joint created was defective because of lack of the proper instruments (Fig. 1). 

3. The underlying principle, of interposing a perishable barrier between imperfectly 
shaped joint surfaces, was not sound (Fig. 2). 





Fic. 1 Fic. 2 


Dr William S. Baer was one of the outstanding orthopaedic surgeons of his time. He contri- 

buted much to the advancement of arthroplasty of the hip. The above illustrations are copied 

from lantern slides in his collection, made available through the kindness of Dr George E. Bennett. 

Fig. 1 clearly demonstrates inadequate exposure of the acetabulum, making it impossible to recon- 

struct this side of the joint. It is interesting to note the carpenter’s gouge with wooden handle 
Fig. 2 shows the imperfectly shaped femoral head covered by a perishable barrier. 


DEVELOPMENT OF THE SURGICAL APPROACH TO THE HIP 
FOR ARTHROPLASTY 
The teachings of Dr Harvey Cushing—respect for structures and structural planes 

were directly responsible for a new approach to the hip joint. After finishing my surgical 
internship at the Peter Bent Brigham, I started orthopaedic internship at the Massa- 
chusetts General Hospital in January 1916. In the spring of that year I assisted in an open 
reduction of a congenital dislocation of the hip. The hip was exposed through a Kocher 
incision; it was bloody; it was brutal. The patient survived by a very narrow margin. 
Being used to the technique of Dr Cushing I was shocked and I said to my senior, Dr Roy 


” 


\bbott, ““ There must be some other way of exposing the hip.’”’ ‘‘ Why don’t you figure one 
ut? ’’ was his answer. That night, frontal bone flaps, approach to the pituitary, temporal 
decompression, exposure of the cerebellum, kept passing through my mind. In all of them, 
when the periosteum was reached it was cleanly incised, its edges were carefully elevated, 
and it was reflected intact, always as a continuous structure and never in shreds. 
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ic. 4 


Exposure of the hip for acetabuloplasty as 
published in 1935. A mistake was made in 
saving a stump of the tendon of the rectus 
muscle and the anterior inferior iliac spine 
By this approach the acetabulum was made 
accessible for reconstruction 
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Supra-articular subperiosteal approach to the hip as published in 
1917—-a poor, misleading illustration drawn from the anatomical 
specimen. Reflection of the periosteum was never carried out as 
extensively as shown. Even this approach gave inadequate exposure 

of the acetabulum 
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Exposure of the hip for mould arthroplasty as 
published in 1939. Mistake still being made of 
saving stump of rectus tendon and the anterior 
inferior spine. This resulted in calcification and 
spur formation requiring revision of the primary 
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operation in several cases. 
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The cerebellum exposure, by reflection of muscle flaps with their periosteal attachments, 
was probably the one that gave me the idea of combining the anterior hip approach with the 
periosteal reflection of muscles from the lateral aspect of the ilium. 

The next day I went to the Medical School and asked my old friend, Tom Bonney, for 
a hip. He gave me a nice lean one; I can still see it (Fig. 3). It did not take long to 
demonstrate to my own satisfaction that the approach had merit, but would older and 
experienced surgeons feel the same way about it? I brought the specimen back to hospital 
and carefully hid it in the plaster-room under Ward |. At the first opportunity I told the 
visiting surgeon that I thought I had a new way of exposing the hip joint. He laughed 
heartily and said ‘I like the enthusiasm of youth; if there were a better way of getting 
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Fic. 6 
I-xposure of the hip for mould arthroplasty as it is now done. It differs from the exposure of 
1939 in two ways 1. ‘The direct head of the rectus muscle is divided at its attachment to the 


anterior inferior iliac spine and reflected laterally without being dissected out of its sheath; 2. The 
inferior half of the anterior inferior iliac spine is sacrificed. 

Drawings of operative procedures are often misleading and make the surgeon feel ‘‘ that’s easy 
this drawing shows the femoral head markedly displaced and gives the impression that the 
posterior rim of the acetabulum is within the field of vision. This is seldom possible 

Phe periosteum is represented as an unbroken, shiny sheet. It is possible to elevate the periosteum 
in this manner in young patients, but in older patients the periosteum becomes thin and friable 
and it is impossible to lift it off the ilium as a continuous structure. Care should always be 
exercised in elevating the periosteum; it should never be scraped off the ilium. 

The motor fibres of the femoral nerve are a little out of proportion to the surrounding structures 
rhese fibres should always be exposed, at least partly; otherwise they are easily injured. 


into the hip joint, don’t you think that generations of surgeons who have gone before you 
would have discovered it a long time ago? ”’ This was not exactly encouraging, so I did not 
invite him to see the specimen. 

It was several days before the Chief of the Service, Dr Elliot G. Brackett, paid a visit 
to Ward 1. At the end of Rounds, I asked him if he would be interested in seeing a specimen 
which I thought demonstrated a new approach to the hip. “‘ Why, certainly Doctor, of course 
[ am” was his response. His reaction to the specimen itself was even more favourable: 
‘You know Doctor, I think that approach has possibilities. Would you allow me to take 
the specimen with me? I am going to the American Orthopaedic Association Meeting to- 
night and I would like to demonstrate it.’’ Returning from the meeting he reported a very 
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favourable reaction on the part of the older surgeons. In less than a vear after this demon- 
stration I had a nice letter from Dr Fred Albee telling me that he had used the approach on 
many occasions and that from then on he would use no other. 

This supra-articular, subperiosteal approach to the hip improved the exposure of the 
head and neck of the femur, but the other side of the joint—the acetabulum— remained in- 


accessible. It was not until 1935 that this came within reach. ‘‘ Acetabuloplasty excision 
of the anterior superior wall of the acetabulum—solved this problem (Fig. 4). This operative 
procedure was developed in an attempt to relieve a patient with bilateral, intrapelvic pro- 
trusion of the acetabula. The attempt was successful and for a number of years this opera- 
tion was used quite commonly. Because of the increasing success of complete mould 
arthroplasty, it is now seldom used. We do owe it credit for showing us the way to expose 
the anterior acetabulum by subperiosteal reflection of the sartorius and iliacus muscles from 
the ilium. We owe it credit for proving that the anterior acetabulum can be excised without 
joint instability resulting. We owe it credit for starting our thoughts in the right direction. 
The making of a joint demands reconstruction of both sides of the joint so that the surfaces 
will be congruous and work smoothly in relation to one another (Fig. 5). The present ex- 
posure of the hip is extensive, but it is no more than adequate; and it is unaccompanied 
by shock because it respects structures and follows structural planes (Fig. 6). 


DEVELOPMENT OF INSTRUMENTS 
A carpenter has a work-bench with its vice. He can adjust his stock to any position 
necessary for good workmanship. He has good tools—so good that many surgeons advocate 
their use in bone surgery. A surgeon has no work-bench and no vice in which he can 
adjust his stock. His instruments, therefore, must be designed to overcome this difficulty; 
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14 Fic. 7 
1: Thin straight osteotome; four widths. 2: Thin curved osteotome; four widths. 3: Thin 
straight gouges; four widths. 4: Thin curved gouges; four widths with corresponding curves 
5: Reversed gouge; three widths with corresponding curves; useful in undercutting acetabular 
margins. 6, 7: Female and male reamers for initial shaping ol the femoral head and acetabulum 
8, 9, 10: Eccentric female and male reamers for final shaping of femoral head and acetabulum 
making these surfaces congruous 11, 12: Hip gouges first used in 1925; they have the same curves 
as the joint surfaces of a normal femoral head. 13: Large gouge first used in 1944; same curves 


as the smaller hip gouges; particularly useful in excising the posterior margin of the acetabulum 
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they must reach places out of sight, cut away bone around the corner, and polish surfaces 
inaccessible to the rasp or file. 

Gouges of various sizes with curves corresponding to the surfaces of a normal hip joint 
have been in use since 1925 (ig. 7). It is thrilling to watch them disappear from sight, 
knowing that if given the proper start they cannot go wrong. 

Irregular, uneven surfaces do not make a joint fit to function. Special reamers, with the 
same curves as the gouges, have been designed for the purpose of making the new joint surfaces 
smooth and congruous. These again work in the dark, but they work safely and efficiently. 

Many other instruments have been designed from time to time, each aiming to over- 
come some technical difficulty, so that we can now say we no longer miss the carpenter’s 
bench or his vice. 

PRINCIPLE OF MOULD ARTHROPLASTY 

The hip joint is a fulcrum exposed to the leverage of the strongest muscles in the body 
and to the trauma of weight-bearing. A joint exposed to such stresses with every step must 
indeed be mechanically perfect, almost without friction, if it is going to have lasting function. 
With this in mind it seems justifiable to say that any type of arthroplasty depending upon 
detective joint surfaces and the interposition of a perishable barrier is bound to have limited 
success. Fascia lata and similar perishable goods have been used for this purpose for almost 
forty vears, and many satisfactory results have been reported by surgeons who have had 
extensive experience with this method. The percentage of failures, however, has been 
relatively high, and the functional results in terms of range of movement have been 
disappointing (Figs. 10-11). 

In 1925 a piece of glass was removed from a patient’s back; it had been there for a 
vear. It was surrounded by a minimal amount of fibrous tissue, lined by a glistening 





Fic. 8 Fic. 9 


Evolution of moulds: 1923—glass; 1925 Evolution of moulds: 1937—bakelite; 1938 
viscaloid; 1933—pyrex glass unsuccessful and successful vitallium moulds 
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synovial sac, containing a few drops of clear yellow fluid. 
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This benign reaction to an 


inert foreign body gave rise to the thought that here was a process of repair which might 


be applied to arthroplasty. This first thought 
gradually developed and the idea of the 


se 


mould ”’ was conceived. A mould of some 
inert material, interposed between the newly 
shaped surfaces of the head of the femur and 
the acetabulum, would guide nature’s repair 
so that defects would be eliminated. Upon 
completion of repair the mould would be 
removed, leaving smooth, congruous surfaces 
mechanically suited for function (Figs. 8-9). 

Glass naturally suggested itself as the 
inert material from which moulds could be 
Macalister Bicknell of 
bridge, Massachusetts, who made the first 
X-ray tube for Dr Walter Dodd, made the 
first crude moulds. Looking back upon these 
moulds now, I am amazed that I had the 
The fact that I did 
illustrates the value of a professional family 


constructed. Cam- 


courage to use them. 


such as we have at the Massachusetts General 
Hospital. Who 
should it Porter was my 


I needed someone to lean on. 
be? Dr C. Allen 
choice. Time and again he 


encouraged me to carry on. 


sat down with me 





Fic. 10 


Che arthroplasty in this case resulted ina mechani 


Such a joint does not improve 
it deteriorates 


cally imperfect joint 
with use 


answered questions, analysed doubts, and 


The day after constructing the first glass mould arthroplasty I received a call to see 


Dr George Holmes in the old X-ray Department, the former accident room. 





Fic. 11 
This film demonstrates an acetabulum which has 


not been reconstructed. Inadequate exposure and 
lack of proper instruments made this impossible. 
Confining the surgical procedure to the femoral 
head does not create a joint with lasting function 


“ What are 


you up to now?” He was looking at two 
X-ray plates (not films) taken of the same 
patient. ‘ Here we have bony ankylosis ol 
the hip and here, twenty-four hours later, 
we have what appears to be a joint lined 
by cartilage.”” 1 explained. George laughed 
“What 


This was in 1923. 


and shook his head. will you be 
up to next? ”’ 

Some of the glass moulds broke aftet 
having been in place a matter of months. 
This was a disheartening experience but it 
When the 


pieces were removed, the acetabulum anc 


had one encouraging aspect. 
head of the femur were found to be coveret 
by a firm, glistening lining. We 
evidence, then, that the principle of guiding 
mould was 


had some 


nature’s repair by means of a 
sound. The original glass moulds were aban 
doned and the search went on for some othe 
material, inert and strong enough to stan 
up under weight-bearing. 
Viscaloid, a form of celluloid, was trie 


first experimentally and later clinically, bu 
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it produced too much foreign body reaction and had to be given up. Eight years went 
by without success. In 1933 we went back to the use of glass, this time ‘‘ pyrex.’”” The 
moulds were considerably heavier and were tested under the polariscope for evidence of 
strain under compression. Theoretically they were strong enough but practically they were 
not. Some of them broke. Since we could not trust them, they were used only in selected 
cases and not on an extensive scale. The majority of these patients did well. When the 





moulds were removed after fifteen to twenty-five months the joint surfaces were smooth, 
slistening, firm, and congruous. Histological examination of specimens removed showed 
ibro-cartilage around the periphery of the articular surfaces, and hyaline cartilage in the 
entral portion (Iig. 12). Since the central portion is the part of the joint most exposed 
to the intermittent pressure and friction of weight-bearing, it seems reasonable to conclude 
that metaplasia from fibro-cartilage to hyaline cartilage takes place in response to these 
physiological physical stresses. The principle involved in mould arthroplasty may be 
represented diagrammatically as follows: 


MOULD ARTHROPLASTY 
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Cancellous Bone Surfaces and Blood Clot 


me 


Fibroblast Invasion of Blood Clot 


Mould 
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Movement = Friction 
Intermittent Pressure 


es 


Metaplasia of Fibrocartilage 
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Hyaline Articular Cartilage 
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: Fic. 12 
-( ‘ Micro-photograph of specimen removed at operation twenty-five months after 

glass-mould arthroplasty. Hyaline cartilage. Homogeneous matrix and typical 

ul i ‘ , 


cartilage cells. Arrangement of cells less regular than in normal cartilage. 
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13 

H.F. Typical case of malum coxae senilis in a patient seventy-four years old. Marked 

flexion, adduction, and external rotation deformity. Dependent upon medicine for sleep 
Operation justified by patient’s excellent physical condition 


Fic. 





OO 


Fic. 14 


H.F. Same patient as in Fig. 13, six and a half vears after operation. Patient now eighty 
years old. No symptoms arising from the hip which has been operated upon. Walks without 
a limp Range of movement better than on the opposite side. No flexion deformity. j 
Movements—flexion to 120 degrees, internal rotation 15 degrees, abduction 25 degrees Ea 

Criticisms: Marked proliferative bone changes on the lateral surface of the ilium. The surgeon 
may not have been sufficiently careful in elevating the periosteum. It is also possible that the 
post-operative dressing may not have been sufficiently snug to prevent oozing and resulting 
formation of a subperiosteal haematoma. The acetabulum was not made as deep as we now 
make it. In view of the excellent functional result, we must point out that the depth of the 
acetabulum varies with the local conditions encountered. This case was selected because it is 

very instructive and the result of operation is extremely satisfactory. 
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8. C. Typical case of rheumatoid arthritis of ten years’ duration in a thirty-year old patient. Rigid, 
flexed spine; 80 degrees flexion deformity of hips; 25 degrees flexion deformity of knees without evidence 
f active disease. Minimal involvement of shoulders and hands. Unable to walk except by supporting 
imself with hands on thighs and using a knee-ankle gait. Bilateral hip arthroplasty performed early 
n 1940 enabling patient to get around with crutches. Osteotomy of third and fourth lumbar vertebrae 
late 1941, allowing patient to stand erect. Not a favourable case for operation because of the 
advanced bone atrophy accompanied by loss of elasticity and atrophy of soft tissue structures. 


Pic. 





lic. 16 


3. C. Post-operative film of same patient as in Fig. 15; a poor film, but the best available. It is 
ow seven years since the bilateral arthroplasty; there is as yet no indication for revision of the primary 
rocedure. Patient able to put on his shoes and stockings; worked in a factory throughout the war. The 
irge moulds are probably responsible for the relatively mild intrapelvic protrusion of the acetabula 
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Fic. 17 
[.T. This patient was first operated upon for bilateral, bony ankylosis of the hips at the age 
of thirty-two. She had a rigid spine and involvement of joints of the upper extremities. For five 
years after bilateral arthroplasties she was able to get around with the aid of crutches and was 
employed as a librarian. The range of movement became progressively less and it became 
increasingly difficult for her to sit comfortably. New bone formation and intrapelvic protrusion 
accounted for the loss of movement. Kevision of the primary procedure was decided upon when 
the range of movement had been reduced to 30 to 40 degrees 
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lic. 18 
I. ft. Same case as shown in Fig. 17. Early post-revision X-rays. Radical excision of the 
superior and posterior acetabulum has been performed; some of the floor of the acetabulum has 
been sacrificed. It is not yet possible to judge the final result but it is fair to say that the character 
of the bone at the time of revision had improved markedly from the soft, atrophic bone at the 
time of the primary arthroplasty. 
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Vic. 19 
A. F. Typical case of aseptic necrosis of the femoral head following subcapital fracture 
of the neck. This patient had no internal fixation of her fracture. A mould arthroplasty 
was performed two years later because of increasing pain and disability. 


Fic. 20 


A. F. Same case as in Fig. 19, ‘three years and seven months after mould arthroplasty. 
Patient now walks without a limp except when she is tired. She is self- supporting as a 
music teacher, and is independent of help for any purpose whatsoever. 
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Fic. 21 
H.P. A typical case resulting from too much internal fixation. Iractured hip treated by 
the internal fixation of wood screws. Both the head and neck of the femur have been absorbed 
to such an extent that they no longer cast a shadow by X-ray. 





Fic. 22 
H. P. Same case as in Fig. 21. Four years have elapsed after a modified Colonna operation. 
A mould has been placed over the greater trochanter. The ilium has been osteotomised vertically 
in order to extend the acetabular roof laterally. The lesser trochanter has been partly excised to 
prevent impingement on the posterior lip of the cotyloid notch. Patient is free from pain and has 
a range of movement more than sufficient for all purposes. Her hip is relatively weak; she uses 
a walking stick for long distances but never in the house. 
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Fic. 23 
R.G. Typical case of bilateral septic arthritis of the hip 


joints in early childhood. When first 
seen the patient was nineteen years old and just graduatin 


g from High School. She was suffering 

severe pain and found it extremely difficult to assume the sitting position for any length of time. 

This film shows extensive destruction of the hip joints, with a varus relationship of the remnants 
of the head and neck to the shaft of the femur 
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lic. 24 
R. G. Same case as shown in Fig. 23, a little over two years after bilateral mould arthroplasty. 
On the right, the greater trochanter has been transplanted downwards in order to eliminate 
mechanical interference. This was done as a secondary procedure some months after the primary 
arthroplasty. On the left, symptoms have not yet developed sufficiently to justify a similar 
procedure. There is evidence of benign repair in response to the mould. This patient is able to 
do the work of a secretary and is relatively free from pain. The range of movement in her hips 
is not such that she is independent of the help of others. Further operative treatment will 
unquestionably be necessary. 
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Fic. 25 
E. S. Bilateral dislocation of the hip joints in a woman of thirty-six. Trendelenburg markedly 
positive on both sides, left more than right. Considerable pain arising from both hips and low 
back. Left hip presented a difficult problem because of the absence of the femoral neck 


Fic. 26 
E.S. Same patient as in Fig. 25; post-operative film. The right hip was operated upon in 
January 194 It was possible to create a new deep acetabulum at a level corresponding closely 
to the original acetabulum, and to extend the acetabular roof laterally by vertical osteotomy of 
the illum. By transplanting the femoral head from a lateral to a mesial position, increased 
stability and improved muscular leverage was accomplished. At this time, two years after operation, 
the Trendelenburg sign is negative and the range of movement is sufficient for all purposes. 

The left hip was operated upon eight months later, September 1945. Between operations patient 
got around on crutches but had to wear a two-inch high sole on the left. The operation on the left 
was essentially the same as on the right, but it was necessary to transplant the trochanter down- 
wards because of the absence of the femoral neck. 

At this time, one and a half years after operation, the left hip has the same range of movement as 
the right, but it is definitely a weaker hip. The Trendelenburg sign has been diminished but not 
eliminated. Because of this weakness on the left the patient still uses a walking stick on the right. 
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In 1937 my dentist, Dr John Cooke, suggested vitallium as the ideal material from which 
to make the moulds. After several unsuccessful attempts a satisfactory mould was obtained. 
In 1938 the first vitallium mould arthroplasty was performed. Since then over 500 hips 
: have been operated upon by this method at the Massachusetts General Hospital; eighty of 
these were bilateral. The fact that we have been willing to perform this operation on such 
an extensive scale is evidence that the results have been satisfactory. 
Malum coxae senilis—Eighty-four arthroplasties, six of them bilateral, making a total 
of ninety, have been performed. The results have been more satisfactory than those of 
‘ arthrodesis. The range of movement obtained has usually been sufficient to enable the 
patient to put on shoes and stockings. Most of them have a limp but it is a pain-free limp 
which allows them to lead an active life (Figs. 13-14). 
Rheumatoid arthritis—Seventy-eight arthroplasties, forty-nine of them bilateral, making 
a total of 127, have been performed. It is fair to say that the results are at least 
encouraging. The range of movement is not as great as in malum coxae senilis and seldom 
sufficient to enable the patient to put on shoes and stockings. As a rule the patient’s general 





: activities are increased because of relief of pain, and many of them return to active, pro- 
ductive life. The frequent multiple joint involvement—spine, knees, and joints of the upper 
extremities—easily accounts for the less satisfactory results (Figs. 15-18). 

Complications of fractured hips —A total of fifty cases have been operated for non-union, 
aseptic necrosis, and dead heads. The results are very satisfactory and compare favour- 
ably with those obtained in malum coxae senilis (Figs. 19-22). 

Old septic hips—Twenty-four cases, eight of which were bilateral, making a total of 
thirty-two: the discouraging aspect in this group of cases is the post-operative flare of 
original sepsis. This occurred in eight cases. When this complication does not occur, the 
results are very satisfactory and the range of movement is better than that obtained in 
rheumatoid arthritis. This is probably due to the fact that patients in this group are able to 
be active, and consequently do not have the same degree of bone muscle atrophy, nor do 
they have limitation of movement of the knee joints (Figs. 23-24). 

Congenital dislocations—Forty cases, ten of them bilateral, making a total of fifty: 
the youngest patient was aged thirteen years, the oldest sixty years. The results are most 
satisfactory. The main reason for this success is probably the mesial transplantation of the 
femoral head into a new and deep acetabulum. This results in stability and improved 
muscular leverage so that the Trendelenburg sign is markedly diminished (Figs. 25-26). 

Other conditions—The operative procedure of mould arthroplasty has been applied to 
practically all conditions to which the hip joint is subject. 


SECONDARY REVISIONS OF THE FIRST ARTHROPLASTY 

Fifty-three patients have been subjected to revisions of the first arthroplasty. These 
revisions have been necessary to a great extent because of errors in technique and judgment 
during the early development stages of the procedure. 

Revision for calcification of rectus tendon—Leaving the proximal stump of the rectus 
tendon attached to the inferior iliac spine, so that the distal tendon could be resutured to it, 
was a mistake. In several cases the proximal stump became calcified, and interfered with the 
range of flexion movement. This difficulty has been overcome by dividing the rectus 
tendon close to the inferior spine, then suturing it at the end of the operation to the 
reflected head of the rectus, or to the tendon of the gluteus minimus. 

Revision for enlargement of acetabulum—tThe need for a relatively large acetabulum 
was not fully appreciated at first. By enlarging the acetabulum mesially and inferiorly, 
more stable relationship for weight-transmission is obtained and the mould is less apt to 
catch on the posterior lip of the cotyloid notch. 
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Revision in rheumatoid arthritis—Many patients with rheumatoid arthritis have been 
operated upon a second time because of a decreasing range of movement. In most of 
these there was considerable bone and muscle atrophy at the time of the primary arthro- 
plasty. Exercises aiming to overcome lack of elasticity of contracted structures and to 
restore muscle power forced the mould against the soft atrophic bone, bringing about gradual 





Section of femoral head removed at autopsy five years after glass-mould 
arthroplasty, three years after replacement by a vitallium mould 


deepening of the acetabulum. Intrapelvic protrusion of the acetabulum was not an uncommon 
result. Naturally this diminishes the range of movement but does not eliminate it. Even the 
limited function obtained in these patients brings about improvement in the character of 
the bone, so that secondary revision can be undertaken two or more years after the primary 
procedure under much more favourable conditions. 

Revision when first operation complicated by sepsis—Operative sepsis has been respons- 
ible for a small number of revisions. 


COMPLICATIONS 


Post-operative se psis—Twenty cases; eight of these occurred in patients with old septic 
hips, and infection developed several weeks or months after operation. If we can interpret 
these cases as flares of the original infection, which seems legitimate, operative infection 
in 500 arthroplasty procedures is reduced to twelve. It is fair to say that, with the use 
of chemotherapy in one form or another, post-operative infections should be still further 
reduced. During the last year we have had no operative sepsis in more than fifty hip 
arthroplasties. 

Pulmonary embolism—Pulmonary embolism has occurred, but never with fatal outcome. 
Vein ligation has been resorted to in a limited number of cases. In a series of sixty 
arthroplasties undertaken in complications of fractures of the neck of the femur, vein ligation 
was undertaken in one case. 

Mortality—In this series of approximately 500 arthroplasties there has been no 


operative mortality. 
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CONCLUSIONS 

This is the first time that the principle of the mould—the principle of guiding the repair 
of nature for the purpose of recreating a destroyed or damaged structure, has been applied 
to surgery. The evolution of the method to its present encouraging stage is the result of the 
co-operative, professional family spirit of the Massachusetts General Hospital. We all share 
init. We share it with the general surgeon because of his contributions to surgical technique. 
We share it with the ‘‘ medical man ”’ because of his pre-operative and post-operative care 
if the patient; because of his guidance as to when, and when not, to operate; and because 
of the many friendly arguments which are productive of so much good. We share it with 
the anaesthetist because of his clinical judgment of the patient, his selection of anaesthetic 
went, and his continuous, conscientious administration of the anaesthetic throughout the 
yperation. 

I am going to change from “‘ we”’ to “T.’”. IT owe so much to my assistants, from the 
first to the last: Bill Rogers, Eddie Cave, George Van Gorder, Paul Norton, Milton Thompson, 
Otto Aufranc, and Carroll Larson. I want to thank them all for helping to carry the load, 
for remembering the things that I forgot, and for making helpful suggestions which often 
led to improvement in surgical technique or to the construction of a useful instrument. I 
want to pay tribute to the staff of the Orthopaedic Service of the Massachusetts General 
Hospital and to thank its members for kindly scepticism, constructive criticism, and never- 
failing loyal support. 

The subject of this lecture, “ Evolution of Mould Arthroplasty of the Hip Joint,’’ is 
ippropriate for a Moynihan lecture. It is not the work of one man alone. It is the work of 
one man, supported by a co-operative, helpful, and friendly hospital staff. This is what 
Lord Moynihan strove so hard to bring about at a time when surgeons viewed one another 
as rivals. To quote Dr William Mayo: “ It is to Lord Moynihan’s everlasting credit that, 
largely as a result of his unceasing efforts, surgeons came to consider themselves as fellow- 
workers in a cause.” 
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POST-OPERATIVE STUDY OF VITALLIUM MOULD ARTHROPLASTY 
OF THE HIP JOINT 


W. ALEXANDER Law, Lonpon, ENGLAND 


Chief Assistant, Orthopaedic and Accident Department, London Hos pital 
Formerly Rockefeller Fellow 


During 1946 I had the privilege of working with Dr Smith-Petersen who made it 
possible for me to carry out a detailed study of vitallium mould arthroplasty of the hip joint. 
A total of 150 unselected cases was reviewed clinically and radiographically. An end- 
result study was made, taking into consideration the initial lesion of the hip joint, operative 
technique, post-operative course, and the value of the operation as judged by patient and 
surgeon. The cases may be grouped as follows: 


Congenital dislocation of the hip joint... , : 16 patients 
Complications of femoral neck fracture. : : 45 
Infective arthritis of the hip joint. . : 27 
Rheumatoid and Marie-Strumpell arthritis ; : 26 bs 
Traumatic arthritis of the hip joint : : 21 

Malum coxae senilis , : : ‘ : ; 15 


Rather more than half the patients were seen less than two years after operation so that they 
cannot, strictly speaking, be described as end-results, but they do have an important bearing 
on post-operative progress. 


REVIEW OF THE WHOLE SERIES OF 150 CASES 


Pain—In uncomplicated cases pain was minimal during the early post-operative phase 
and also during the convalescent stage of treatment. At a still later stage there was no more 
than a sensation of stiffness when activity was first begun after a period of rest. Imperfect 
gait or the unaccustomed use and redevelopment of atrophied muscles may cause pain, 
particularly in the region of the greater trochanter and suprapatellar region, but this responds 
readily to treatment. Complications such as faulty relationship of the vitallium mould to 
the femoral head and acetabulum, recurrence of infective or degenerative arthritis, or lighting 
up of disease in rheumatoid arthritis, may result in pain in the hip region sufficiently severe 
to warrant operative revision of the arthroplasty. In these cases pain was accompanied by 
muscle spasm and diminution in the range of active and passive movement of the joint. 

Gait—In the majority of patients distance walking is best supplemented by the use of 
a walking stick, even in the later stages: some younger patients with good muscle power 
are the only exceptions. 

Range of movement—Table I represents the whole series of 150 cases and indicates 
the average post-operative range of hip joint movement. It is seen that in cases examined 
during the first two years after operation the average range of flexion movement was less 
than 70 degrees; in the next two-year period the range increased to 75 degrees; and in cases 
examined four to six years after operation the average range was 80 degrees. In this table 
an attempt is made also to assess the value of the operation as judged by patient and surgeon. 
The low percentage of unsatisfactory results, and the still lower percentage of results con- 
sidered unsatisfactory by the patient, is good evidence of the value of the procedure. Move- 
ment of the joint was smooth and free from pain ; and with correct post-operative supervision 
it allowed the redevelopment of an elastic and well-balanced gait. This was achieved only 
if the patient co-operated to the fullest possible extent in carrying out exercises, and practis- 
ing re-education of gait, during the first two post-operative years. Thirteen per cent. of 
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Patient aged 56 years demonstrating function eight months after arthroplasty for 

malum coxae senilis. She reports that she ‘‘ walked with two sticks about two 

miles over rough turf and parkland ‘including very steep inclines’? and concludes 
‘«T can now trespass to my heart’s delight."’ 
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results were unsatisfactory to the patient; the surgeon was dissatisfied with 20 per cent. ; 
in other words 80 per cent. of results showed adequate function. The proportion of unsatis- 
factory results was approximately the same in cases examined during the first two post- 
operative years, and in cases examined after a longer interval (Table I). 


TABLE I 
RANGE OF Hip JOINT MOVEMENT AND ESTIMATED VALUE OF VITALLIUM MOULD ARTHROPLASTY 
IN TOTAL SERIES OF 150 PATIENTS (182 ARTHROPLASTIES) 





Condition of hip 
Average 


Years after 
range ot 


ates flexion Satisfactory Unsatisfactory Satisfactory Unsatisfactory 
to patient to surgeon 
( 2 68 90 14 85 19 
== & 75 42 3 37 8 
4 6 8o 29 « 4 26 F| 





Mortality—The operative mortality rate for the whole series was nil. There was only 
one death, four months after operation, due to post-operative septic arthritis in a case of 
complication of femoral neck fracture. 

Complications—The main complications were post-operative sepsis, subluxation of 
the vitallium mould, and bone proliferation with resulting impairment of joint movement 
(Table II). These conditions are readily dealt with by operative revision, though in cases of 
rheumatoid arthritis considerable difficulty arises and repeated operation may be necessary 
owing to the atrophic state of soft tissues, as well as of bones and joints. In spite of division 
of blood-vessels in the course of reflecting or excising the joint capsule, avascular necrosis 
within the mould was very uncommon. This is attributable to the method of refashioning 
congruous joint surfaces at the level of bleeding bone. In two cases only was revision required 
for too small or too large a mould, and in the latter cases a large mould had been used de- 
liberately. Comparison of the range of movement and residual deformity in the various 
groups of hip joint disease treated by arthroplasty is shown in Table III. It will be noted 
that the least satisfactory results were in cases of infective and rheumatoid arthritis. These 
cases (with the exception of Neisserian infection) are to be described as poor “ stock "’ for 
arthroplasty. On the other hand these patients benefit greatly by relief of pain, improvement 
in the degree of permanent deformity, and by the acquisition of even a small range of move- 
ment. The average shortening over the whole series of cases was a little over one inch, but 
in cases of old congenital dislocation of the hip joint the gazm in leg length, or in bilateral 


cases the gain in height, was quite remarkable. 


ARTHROPLASTY FOR CONGENITAL DISLOCATION OF THE HIP JOINT 


In congenital dislocation of the hip joint single arthroplasty was performed in twelve 
patients and double arthroplasty in four. The average age at the time of operation was 
thirty-four and a half years. Three patients, having had mould arthroplasty on one side, 
are anxious to have the same reconstruction on the other hip joint. Post-operative dislocation 
occurred twice and was corrected satisfactorily by revision of the arthroplasty, increasing 
the depth of the acetabulum and transplanting the muscles inserted into the greater tro- 
chanter. In one of these cases there was such atrophy of the femoral head and neck that a 
modified Colonna operation was performed. Post-operative sepsis occurred once and this 
unsatisfactory result will be treated by revision of the arthroplasty when infection is quiescent. 
Revision was also required in one case in order to secure better relationship between the 
mould and the new joint surfaces, thus improving the range of movement. In one other 
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TABLE II 
COMPLICATIONS IN 182 ARTHROPLASTIES OF THE HIP 





POST-OPERATIVE STUDY OF VITALLIUM MOULD ARTHROPLASTY OF THE HIP JOINT 











Hip Function 


16 patients, 


22 arthro- 


Flexion 
Over 100 
80°—100 
60°-80 
Under 60 


Rotation 
Over 25 
15°25 

Under 15 


w~ 


{bduction, 
{dduction 
Over 25 

15°-25° , 
Under 15 


4. Shortening 
Average 


Flexion 
Deformity 
Over 25 
10°-25 
0°-10 
None 


vi 


Rotation 
Deformity 
Over 15 
0°-15 
None 


Ss 


J 


Adduction 
Deformity 
Over 15 
None 


plasties 


Yi de SO 


vw 


16 


99 


99 
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45 patients, 
45 arthro- 
plasties 


16 
18 


16 


am iC 


27 patients, 
34 arthro- 
plasties 


SI bo 


19 


19 


26 patients, 
42 arthro- 
plasties 


9 
4 
i, 

99 


32 


w~ 
bon Ge 


41 


21 patients, 
23 arthro- 
plasties 


plasties 
8 3 
8 8 
4 4 
3 1 
10 
10 4 
3 8 
10 3 
7 4 
6 9 
3 ] 
3 
3 ] 
5 2 
14 13 
z 2 
ys 2 
19 12 
23 16 


15 patients, 
16 arthro- 


Congenital a Infective Rheumatoid Traumatic oe 
Lesion hip : 1 Mes _,| arthritis: arthritis : arthritis : pieced Total 
16 cases P pene 27 cases 27 cases 21 cases senilis : 
45 cases 15 cases 
Superficial sepsis Za 3 2 ] 8 
Deep sepsis ; ; l 4 | 2 1 9 
Subluxation or faulty 
relationship . 2 3 1 6 
Avascular necrosis 
within the mould . 1 | 1 3 
Hypertrophic changes 
and loss of move- 
ment r ‘ l Z 2 9 3 ] 18 
Detached greater 
trochanter 1 | 
| Ganglion formation 1 l 2 
Sciatic paralysis ] 1 
Pleural effusion ] ] 
TABLE III 
RANGE OF Hip Joint MOVEMENT AND PERMANENT DEFORMITY IN 
182 ARTHROPLASTIES OF THE Hip (150 PATIENTS) 
Congenital Frac _— Infective Rheumatoid | Traumatic Malum 
hip: cor ‘ arthritis: arthritis: arthritis: bashes 
plication: senilis 
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case continued absorption of the femoral head within the mould necessitated revision. 
Ganglion, or Baker’s cyst formation, arising from the new joint capsule and presenting anteriorly, 
necessitated a second operation in one case. Mucoid material was aspirated and the ganglion 
excised without entering the hip joint. The range of movement which was acquired, the gain 
in leg length, the gain in height in bilateral cases (in one case over two inches), the improve- 
ment in gait, and the general improvement in posture, placed these cases among the most 


TABLE IV 


CONGENITAL DISLOCATION OF THE Hip JOINT 
Follow-up Study of 16 Patients (20 Arthroplasties) 








Range of Movement and Estimation of Value of Operation 
Condition of hip | 
Years after Average range | 
operation of flexion ; , ; an ’ : : F | 
Satisfactory Unsatisfactory Satistactory Unsatisfactory 

to patient to surgeon | 
5 | 

0 Z 80° > 1 > ] 
oS 86 8 7 I | 
3-4 65 l - 1 
#— 5 100 2 2 
Over 5 62 A 1 2 1 | 





satisfactory results of treatment by arthroplasty. The patients were of course relatively 
young: they were capable of developing good musculature and thereby improving the 
functional result. 


ARTHROPLASTY FOR THE COMPLICATIONS OF FEMORAL NECK FRACTURES 


Forty-two of the forty-five cases in this group were analysed in detail in a previous 
communication (Law, W. A., 1947). In summary it may be said that the results resemble 
those in traumatic and degenerative arthritis, though it must be recognised that avascularity 
of the femoral head, or absorption of the femoral neck, may necessitate variation of the 
routine mould arthroplasty procedure and the use of a modified Whitman or Colonna re 
construction, or intertrochanteric mould arthroplasty. Post-operative complications included 
infection (six cases), subluxation of the mould (three cases), avascular necrosis within the 
mould (one case) and hypertrophic changes at the mould margin (two cases). One patient 
died from septicaemia due to infective arthritis of the hip joint following arthroplasty four 
months previously. In the whole series of forty-five cases the result was satisfactory, both 


to surgeon and patient, in thirty-five cases. 


ARTHROPLASTY FOR SEPTIC ARTHRITIS OF THE HIP JOINT 


Arthroplasty should be attempted in septic arthritis of the hip joint only in the lat: 
and quiescent stage. Even then there is danger of reactivation of the infective process. Thi 
use of systemic and local penicillin, with or without one or more secondary revisions of th 
arthroplasty, has enabled satisfactory results to be obtained in a considerable number © 
cases, which is all the more satisfactory in view of the frequency of bilateral ankylosis. 1 
this series, twenty cases were unilateral and seven bilateral. These patients form a youn; 
group, the average age being only twenty-nine years. It is well-known that gonococca 
arthritis responds well to treatment by arthroplasty and this is borne out clearly by fou 


cases in the series. Only four cases of septic arthritis treated by mould arthroplasty wet ‘ 
complicated by post-operative infection, and only one failed to respond to revision wit! ; 
excision of the scar, the sinus, infected granulation tissue, and areas of osteitis in the vicinit t 
of the mould. This secondary operative treatment was supplemented by chemotherapy t 
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POST-OPERATIVE STUDY OF VITALLIUM MOULD ARTHROPLASTY OF THE HIP JOINT 


Revision was also required in two cases complicated by bone overgrowth, in one case in which 
a ganglion had formed and there had been absorption under the mould due to continued 
activity of the disease, and in one case where too small a mould had been used. One other 
case was complicated by temporary sciatic paralysis due to stretching of the nerve in the 


course of reduction of a long-standing dislocation. The average range of hip movement, and 
the post-operative results, are shown in Table V. It will be seen that, on the average, the 


TABLE V 
SEPTIC ARTHRITIS OF Hip JOINT 
Follow-up Study of 27 Patients (34 Arthroplasties) 
Range of Movement and Estimation of Value of Operation 








Condition of hip 

Years after Average range 

ration f flexion re P : eee : Pe 
7 xs aaa Satisfactory —_ Unsatisfactory Satisfactory Unsatisfactory 
to patient to surgeon 
0 2 61 20 4 19 5 
2-3 66 7 - 6 l 
3 4 35 l l 
4 5 

Over 5 ao 2 2 





range of movement is considerably less than in traumatic and non-infective cases. It is more 
comparable with, though slightly better than, the range of movement in cases of rheumatoid 
arthritis. Nevertheless, the great majority of these patients gained benefit from the operation. 
Most of them have been operated upon within the last three years, and it is early to judge 
the end-result. Moreover during this time new instruments have been devised and the 
technique has been improved. It is probable that review at a later date will show more 
satisfactory end-results: this probability gains support from the greater proportion of 
satisfactory results in the two to three-year follow-up as compared with the up to two- 
year review. 


ARTHROPLASTY FOR RHEUMATOID ARTHRITIS OF THE HIP JOINT 


In treating rheumatoid and Marie-Strumpell arthritis by mould arthroplasty, it must 
be recognised from the outset that after the primary operation one or more operative re- 
visions may be necessary. The first mould insertion makes it possible to stretch taut and 
contracted tissues, to redevelop wasted muscles, and to construct the elements of a new joint. 


i TABLE VI 
RHEUMATOID ARTHRITIS OF HIP 
Follow-up Study of 26 Patients (42 Arthroplasties) 
Range of Movement and Estimation of Value of Operation 





Condition of hip 


Years after Average range 
——— of Season Satisfactory Unsatisfactory Satisfactory Unsatisfactory 
to patient to surgeon 

0-2 44 26 4 23 7 
2-3 47 2 1 
3-4 62 5 5 - 
4-5 43 2 1 1 

Over 5 88 3 3 





Secondary operations are often needed for the remodelling of joint surfaces and the correction 
of subluxation or faulty relationship of the femoral head, mould, and acetabulum. Though 
the end-results in these cases are less perfect, and the range of hip movement less satisfactory, 
than in the non-infective groups of cases, the fact is that many completely bedridden 
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individuals have been able to walk with crutches, to sit comfortably, and thus to lead 





a relatively normal life and even earn a living. 
Bilateral mould arthroplasty was performed in sixteen cases and unilateral arthroplasty 

































in ten patients. The average age of the patients at the time of review was thirty-eight years. 
There was striking preponderance of males over females (twenty-one males, five females). 
Operative revision for loss of hip joint movement due to bone proliferation, fibrous ankylosis, 
bony ankylosis, or faulty relationship, was necessary in nine cases. Four other cases had 
secondary revisions for stiffness due to sepsis after the first operation. The range of movement 
and value of the operation is summarised in Table VI. 





ARTHROPLASTY FOR TRAUMATIC ARTHRITIS AND MALUM COXAE SENILIS 





In contrast with the results of mould arthroplasty in rheumatoid and infective arthritis, 
and like the results of this operation for complications of femoral neck fractures, the results 
in traumatic arthritis and malum coxae senilis are most satisfactory. The freedom from 
pain, excellent range of movement, and stability attained without strain on the back or the 


ws 
fr 


a 


eae 


opposite hip joint, indicate that arthroplasty may be an ideal line of treatment, provided 
only that the patient is willing and able to co-operate in after-care. The average age in the 
cases of traumatic arthritis was forty-one years, and in cases of malum coxae senilis fifty- 
nine years. In younger patients (with arthritis due to old Legg-Perthes’ disease, slipped 
femoral epiphysis, or fracture-dislocation of the hip joint) where good musculature is more 
easily redeveloped, it is possible to construct a hip joint closely approximating to the normal. 


TABLE VII 
TRAUMATIC ARTHRITIS OF HIP 
Follow-up Study of 21 Patients (23 Arthroplasties) 
Range of Movement and Estimation of Value of Operation 





Condition of hip 


Years after Average range 

} operation of flexion ; : 
Satisfactory Unsatisfactory Satisfactory Unsatisfactory 
to patient to surgeon 
0-2 73 .) 2 8 3 

2 3 115 2 9 

3-4 88 5 4 I 

4-5 75 2 2 

Over 5 98 3 4 l 





TABLE VIII 
MALUM COXAE SENILIS OF HIP 
Follow-up Study of 15 Patients (16 Arthroplasties) 
Range of Movement and Estimation of Value of Operation 





Condition of hip 


Years after Average range 
operation of flexion ; : aa ’ : . 
Satisfactory Unsatisfactory Satisfactory Unsatisfactory 
to patient to surgeon 
0-2 73 8 | 8 1 
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In older patients, relief from pain, and the ability to lead a relatively normal life with no 
more than minor inconvienience such as the necessity for using a walking stick in distance 
walking, are well worth some degree of muscle weakness, limb shortening, and loss of joint 
movement. Secondary operative revision was necessary for complications due to sepsis 
after the first operation in one case of traumatic arthritis and one of malum coxae senilis. 
Secondary revisions were also needed in four cases for hypertrophic bone outgrowths which 
were interfering with movement (two in each group). In the late follow-up it should be noted 
: that no case showed evidence of aseptic necrosis or bone absorption inside the mould. The 
; range of movement and the value of the operation in both groups of cases are summarised 
a in the Tables VII and VIII. 


CONCLUSIONS 





1. In this series of 150 cases of arthritis of the hip joint treated by vitallium mould 
arthroplasty (182 arthroplasties), 80 per cent. of late results are satisfactory to both patient 
and surgeon. 


i 
Ee 
ee 


2. Striking features are the relative painlessness, smooth hip joint movement, pro- 


pee ts 


gressive improvement in function, and reformation of the joint lines as seen radiographically 


in the post-operative period. 

3. Function after arthroplasty for traumatic and degenerative arthritis approaches 
the normal hip joint much more closely than in cases of infective and rheumatoid arthritis. 

4. There is a complete absence of low back symptoms or postural difficulties, and there 
is no difficulty in preventing stiffness of the knee joint. 
f 5. Different technical procedures are indicated according to the degree of absorption 
. of the femoral head or neck, and the stability of the mould in the acetabulum. 

6. The operative mortality rate in this series was nil, and during the six-year follow-up 
period only one case died as the result of a complication of the arthroplasty. 

7. In addition to meticulous operative technique and the use of special instruments, 
the importance of careful and prolonged after-treatment must be stressed. 

8. It must also be emphasised that secondary operative revisions are often necessary, 
particularly in cases of infective and rheumatoid arthritis. 
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PLANTAR DIGITAL NEURITIS 
Morton’s Metatarsalgia 
kK. I. Nissen, Lonpon, ENGLAND 


From the Rovai National Orthopaedic Hos pital 
Based ubon a paper read to the British Orthopaedic Association, October 1946 


“Tt is high time the profession at large knew that such a distressing and common 
condition can be so easily and certainly cured ’’—The late Sir Harold Stiles. 

Thomas G. Morton (1867) described with remarkable clarity the symptoms of that 

severe type of metatarsalgia which now bears his name: neuralgic pain felt in the sole about 

the fourth metatarso-phalangeal joint, 

radiation of pain to the fourth and some- 

«times the third toe, onset of pain with 

walking or standing, and relief of pain 

by resting with the shoe discarded. 

There can be little doubt that Morton’s 

syndrome is the same as that which was 

discussed by Tubby and Sir Robert 

Jones, and suffered by Sir Harold Stiles. 

Until recently the pathology of this 

condition has remained obscure, largely 

because surgeons have been loath to ex- 

j plore the cutaneous nerves of the sole for 

the reason that they feared the possibility 

of painful scars. In 1940, the late L. O. 

Betts of Adelaide reported a series of nine- 

teen patients in each of whom the plantar 

digital nerve to the cleft between the 

third and fourth toes had been exposed 

through a longitudinal incision in the 

weight-bearing part of the sole. In every 

case a fibrous swelling of the nerve was 

found proximal to its point of division 

and adherent to the transverse meta- 





tarsal ligament. In every case resection 

Pic. 1 gave relief from the neuralgic pain. In 

(Adapted from Spalteholz.) To show the relationship 
of the plantar digital nerves to the flexor brevis ei a ee . : 
digitorum and lumbrical muscles and tendons The findings of Betts have given 


no case did trouble arise from the scar. 


great stimulus to the surgical treatment 
of Morton’s metatarsalgia. He was too modest to claim originality, but his work appears 
to have been entirely independent. On a visit to England in 1939 he made extensive 
inquiries among orthopaedic surgeons, but found none familiar with these gross nerve 
changes. It is a matter for regret that his untimely death came before the value of his 
work was appreciated fully. 

In this article evidence will be presented which gives general support to the conclusions 
of Betts,-but indicates that the primary lesion is one of local vascular degeneration leading 
to a wide variety of changes in and around the cutaneous nerve. The observations of Betts, 
and still more of the author, could not have been made without free access through the sole 
of the foot. 
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PLANTAR NEURITIS 





DIGITAL 


APPLIED ANATOMY 


Cutaneous nerves—The cutaneous branches of the internal and external plantar 
nerves appear in the sole of the foot on each side of the flexor brevis digitorum muscle 
(Fig. 1). The digital nerves for the three lateral clefts run an oblique course between that 
muscle or its tendons, and the plantar fascia, before gaining the spaces between the heads 
of the metatarsal bones. The important 3-4 cleft is generally credited with a dual 
supply through a main branch from the internal plantar nerve and a small communicating 
branch from the external plantar nerve. Such a communicating branch is frequently absent. 
When present, it may equal in size the main branch, with which it fuses just above the 
transverse metatarsal ligament. The nerve, either single or combined, is less than 2 mm. in 
calibre; it is close but not adherent to 
the ligament. In this region it lies in the 
bottom of a shallow trough, of which the 
sides are the stout common flexor sheaths 
and the floor the transverse ligament. 
Superficially the nerve is well protected 
by the lobulated fat of the sole, inter- 
spersed at one level with scattered fibres of 
plantar fascia. Just beyond the ligament 


a2 OM eo 


the nerve divides to supply the adjacent 
sides of the third and fourth toes. Here 
it may be exposed with ease through a 
dorsal incision in the web space. The 
dissected foot shows that there is no 
danger of nipping, and no danger of 
pressure against bone, in any part of the e 
course of the main nerves to the three lateral 
clefts. We have been able to confirm this 
fact by taking antero-posterior radio- 
graphs with fine wires laid alongside the 
nerves. 

Blood supply to the 3-4 cleft—The 
third plantar digital artery is the main 





vessel of the region (Fig. 2). It arises 
from the deep plantar arch, and runs a 
forward between the interossei and the (Adapted from Spalteholz.) To show the origin and 


idductor hallucis muscle. It rapidly 
becomes superficial round the distal 
margin of the transverse head of the 
latter muscle and appears to emerge 
from a tunnel in the upper border of 
the transverse ligament. The proximal 
margin of the tunnel, however, is no 


course of the third plantar digital artery with its 
relation to the fourth plantar digital nerve. (a) 
adductor obliquus hallucis muscle, (b) deep plantar 
arch, (c) perforating branch of dorsalis pedis artery, 
(d) plantar aigital arteries, (¢) anterior perforating 
arteries, (f) collateral digital arteries. Adductor 
transversus hallucis muscle is shown deep to the 
common flexor tendons and lumbricals. 


more than an oblique slip of fascia from the sheath for the flexors of the third toe. The 


vascular bundle approaches the digital nerve obliquely from the medial side, and runs between 


nerve and ligament. Just beyond the point of division of the nerve it also divides, and may 


be seen to receive the small anterior perforating artery from the dorsum. An important 


variation of this pattern occurs when the origin of the artery is from the neighbouring 


2-3 interspace. It then has to cross the 
to reach the nerve, during which course 


through the sole. 
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it is particularly liable to pressure transmitted 
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Other structures—The fibres of the lumbrical muscle to the fourth toe almost reach 
the transverse ligament, over which the fine tendon runs in intimate contact. The distal 


margin of the adductor transversus hallucis muscle is seen when the digital artery is traced 
upwards by dividing the oblique slip of fascia mentioned above. The large inter- 
metatarso-phalangeal bursa lies deep to the transverse ligament and seldom contains any free 
synovial fluid. The fat, as elsewhere in the sole, is arranged in well-defined lobules, often 
sufficiently distinct to feel on palpation like soft tumours. This lobulation is exaggerated 
when the metatarsal heads are prominent in the sole. 


HISTORICAL REVIEW 


. 

Morton (1876) considered that the symptoms arose from compression of branches of 
the external plantar nerve to the outer side of the fourth toe, between the head of the fifth 
and the neck of the fourth metatarsal bone. He treated cases successfully by free excision 
of the fourth metatarso-phalangeal joint. . 

Writing in 1897 Sir Robert Jones used the term “ plantar neuralgia’ and described 
three degrees, the last of which corresponds with Morton’s cases. ‘‘ The third or severe variety 
comprises those cases where symptoms appear idiopathically or remotely after injury, are 
persistent in character, do not yield to mechanical measures, and to all effect cripple the 
patient.’’ Sir Robert advanced the theory of direct pressure on the plantar digital nerves 
between the sole and the transverse metatarsal ligaments. He suspected organic changes 
and in a footnote records that Mr Tubby “ operated on a case of advanced metatarsalgia 
and found the nerve swollen and congested.’’ He advocated excision of a metatarsal head, 
usually the fourth, and advised against nerve resection because of the risk of a painful scar. 
In 1898, writing with Tubby, he considered that the communicating branch was subject to 
pressure against the head of the fourth metatarsal bone. There is some confusion as to the 
final views of Robert Jones because a diagrammatic dissection in “‘ Orthopaedic Surgery ” 
by Jones and Lovett (1929) shows the combined nerve itself running directly under the 
head of the same bone. 

The practice of Tubby (1912) is well remembered by Sir Ernest Rock Carling. ‘ He 
used to excise the head of the fourth metatarsal through a dorsal incision, and would always 
look for the plantar digital nerve, though often without success. On the occasions when it 
was seen the nerve was resected and it often showed more than one small nodule. Large 
swellings of the size described by Betts were not encountered. Tubby shared Sir Robert’s 
distaste for plantar incisions and to my knowledge did not expose the nerve through the 
sole.”’ 

Over one period, theories of postural strain were popular. For example, D. J. Morton 
(1935) regarded the pain as referred from arthritis of the second tarso-metatarsal joint. 

Since 1935, the colleagues of the late Sir Harold Stiles have been aware of fibrotic changes 
in the digital nerve. In a letter to me, written in 1943, Sir Harold described the onset twenty 
years previously of plantar neuralgia in his own left foot. “‘ The symptoms began with the 
usual characteristic pain opposite the head of the third metatarsal. Ultimately the pain 
was so severe that I was obliged sometimes to quit in the middle of a round of golf. The next 
thing was that severe pain of a typical burning and causalgic nature became localised to a 
limited area on the adjacent sides of the terminal phalanges of the third and fourth toes.” 
Sir Harold considered that the branch from the internal plantar nerve crossed obliquely 
under the head of the third metatarsal and was therefore subject to undue pressure. In 1935 
he invited Mr Norman Dott to explore the nerves to the 3-4 cleft. Fibrosis of the 
epineurium of the branch from the internal plantar nerve was found, but the incision was 
not allowed to encroach on the ball of the foot and no actual enlargement was encountered. 
Free resection gave complete relief and the short incision in the sole healed soundly. 
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Sir Robert Jones’ opinions were widely accepted until Betts published his series of cases 
in 1940. It is surprising that the gross nerve changes he described had not been discovered 
many years earlier.* There is no doubt that some surgeons have encountered painful fibrous 
nodules on cutaneous nerves of the sole, but without realising that similar changes 
were to be expected regularly in Morton’s metatersalgia. Others have known of the relief 
gained by nerve resection without recommending it strongly (Treves e¢ al., 1937). In the 
United States of America, McElvenny (1943), writing four years after Betts’ first case, reported 
a similar series. 

Microscopic examination of Betts’ specimens showed intense fibrosis with demyelina- 
tion, but no special comment was made as to the condition of local blood vessels. His con- 
ception of the etiology was again a mechanical one. “ The fourth nerve is formed by the 
internal plantar, with a communicating branch from the external plantar, each coming round 
from opposite sides of the belly of flexor brevis and crossing this obliquely before they 
unite. ... When the foot is in action, the flexor brevis contracts, fixing the origin of the 
nerve, while dorsiflexion of the toes in walking stretches it around the unyielding transverse 
ligament. The neuritis probably arises in the first place from minor trauma. ... Once the 
nerve is swollen from neuritis a vicious circle is set up and the daily irritation is sufficient 
to keep it up (as in late ulnar neuritis)... . Pressure from the plantar aspect does not appear 
to be a factor.’”” A weakness in this argument is the fact, of which Betts was aware, that 
the communicating branch is often absent. The lesion may also occur in the 2-3 and 4-5 
interspaces. 

A feature of the earlier literature on Morton’s metatarsalgia is the frequency with which 
the anatomy of the sole is described inaccurately. This has been an important factor in the 
survival of theories of pressure by bones on the cutaneous nerves. 


CLINICAL MATERIAL 


Patients in this series with pain or disability severe enough to warrant operation 
numbered twenty-seven. They fall into two separate and differing groups: eleven of a fairly 
standard pattern seen in 1942-43, and sixteen showing much greater variety seen in 1946-47. 
The contrasts between the two groups, and the main conclusions drawn from each, may be 
mentioned briefly before analysing the features of the total number. 


Cases with long history—The 1942-43 group were seen after a longer duration of 
symptoms, the shortest times before operation being eight and twelve months, compared 
with one and two months in the second group. Easily visible changes were found so regularly 
in the digital nerve to the 3-4 cleft that had a nerve been found of normal calibre this would 
ilmost have been regarded as disproving the diagnosis. The enlarged nerves quite over- 
shadowed the digital arteries which were often so degenerate as to be hardly recognisable. 
However, serial sections of a number of specimens established the degree, extent, and con- 
stancy of the vascular degeneration and suggested strongly that changes in the nerve were 
secondary and ischaemic in character. 


Cases with short history—The 1946-47 group included four cases explored within 
two months of the onset of pain. Specimens from these cases have shown that degenerative 
changes start first in the digital artery and are followed by various degrees of connective 
tissue proliferation in and round the nerve. Again, there have been more atypical cases with 
structural abnormalities such as hallux valgus and anterior flat foot. 

Of the whole series of twenty-seven cases, twenty-one were women and six men. At the 
time of operation the two youngest patients were aged twenty-three years, and the two eldest 


* Bickel and Dockerty (1946) point out that Hoadley in 1893 resected a small neuroma on the digital 
branch of the external plantar nerve to the fourth toe and obtained “a prompt and perfect cure.’’ 
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were aged fifty-three years and fifty-five years. The condition was bilateral in eight cases. 
The number of feet explored has therefore been thirty-five, of which twenty-one were 
right and fourteen left. The shortest duration of symptoms was one month. In this case pain 
was referred to the 2-3 interspace, but the lesion was found in the 3-4 cleft as usual. The 
longest duration was twenty-six years. This patient remembered vividly that she had been 
unable to participate in games from the age of eight, because of severe pain in the fourth toe. 
As a young woman she had repeatedly asked her doctor to amputate the toe. Resection of 
the nerve at the age of thirty-four gave complete relief. The next earliest age of onset was 
fourteen years. In no case was there a history of injury or strain at the time of onset more 
definite than walking on a rough road, or infantry exercises in deep snow. 


Distribution of pain—Acute pain was almost entirely limited to two contiguous 
areas, the sole beyond the necks of the third and fourth metatarsal bones, and the 
entire surface of the corresponding toes (Fig. 3). 

In twenty-two feet, pain was felt both in the sole and 
in a toe or toes. 

In nine feet, pain was confined to the fourth toe, com- 
monly to the nail-bed and the tip. 

In only four feet, was pain confined to the sole. 


Not only was pain seldom absent from the toes, 
but the most acute cases were those in which it was 
confined to the fourth toe. The word “ metatarsalgia,”’ 
and the term employed by Sir Robert Jones, “ plantar 
neuralgia of third degree,” do not indicate the frequency 
with which the pain is digital. 


Characteristics of the pain—The pain was 
typically neuralgic. Most women complained of pain 
soon after walking on hard surfaces, especially in high- 
heeled shoes. One could control her pain completely 
by wearing open sandals, and if it had not been for 





the rigours of the English winter she would not have 
sought treatment. Relief was generally obtained by 


Diagram to show the distribution ot 
pain in thirty-three feet each with a 
proved lesion in the 3-4 interspace ever, Whether early or late, pain sometimes continued 


resting with the shoe removed. In severe cases, how- 


through the night with much loss of sleep. A number 
of patients had accepted profound alteration in their mode of life in order that the pain 
might be avoided; several had given up all recreations and took care never to walk more 
than half a mile at a stretch. 


PHYSICAL EXAMINATION 

Most patients had feet of normal form. Recently several have been seen with the 
combination of hallux valgus and anterior flat foot, but they have insisted that acute 
pain was an entirely new development, situated distal to the old-standing callosities. Apart 
from a few patients, seen during an acute attack who were suffering exquisite tenderness, 
physical signs were difficult to elicit. The most constant sign was pain on firm upward 
and backward pressure in the sole just distal to the third and fourth metatarso- 
phalangeal joints. 


Swelling—Only one patient had a palpable swelling. This patient, who was shown at 
the Royal Society of Medicine in 1946, had actual separation of the third and fourth toes 
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(Fig. 4) and when 
visible round swelling on the dorsum of each 
foot. 


normal lobulation of the fat of the sole may 


standing there was a 
It must of course be recognised that 


stimulate a small local tumour. 


Anaesthesia— Diminished sensation to 
pinprick in the cleft between the third and 
fourth toes was occasionally found. In a 
patient who may be accepted as a good 
witness, this is the most valuable of all 
Nevertheless, 


gross fibrosis of the cutaneous nerve, sensa- 


signs. even when there is 
tion often appears normal, possibly because 
there is “take over’’ from adjacent normal 
nerves. for the same reason post-operative 


anaesthesia between the toes rapidly 


disappears. 

Special radiographic examinations 
X-ray films were taken in most patients, 
but with the exception of the one case 
mentioned above they were negative. The 
blood 


determined in 


sedimentation rate was sometimes 


order to exclude early 


rheumatoid arthritis. Special examinations 
such as the quinizarin sweat test (Guttmann 


1947) and the tourniquet test for ischaemic 


pain (Schecter ef al, 1945) have not been 
used. 
OPERATIVE TECHNIQUE 
Free exposure through a_ longitudinal 


plantar incision under general anaesthesia 


has been the routine (Fig. 5). An Esmarch 
bandage is fixed round the thigh and the 
patient turned into the prone position with 
the ankle resting over a sandbag at the end 
of the table. The third and fourth metatarso- 
phalangeal joints are palpated, and = an 
incision two inches or more in length is made 
web.* The 


incision is deepened, keeping between the 


between them, down to the 


common flexor sheaths. When the connective 
tissue round the nerve is great, it bulges 
freely into the wound. Usually, however, the 
nerve has to be sought where it crosses the 
ligament. 


transverse (From the practical 


aspect, if the surgeon is satisfied that the nerve 
* A transverse incision in the tread has some 


advantages, especially when a neighbouring cleft 
may have to be explored. 
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Fic. 4 
X-ray film to show separation of the third and 
fourth metatarsals and toes (bilateral case). The 
connective tissue mass round each nerve was 
roughly spherical and almost an inch in 
diameter. The soft tissue shadow can be seen 
in the web space 


Fic. 5 


Photograph at operation, with a blunt hook 

round the nerve and a aissector beneath the 

vascular bundle (specimen shown in Fig. 6a). 

An early case, with severe pain for two months. 

There was arterial degeneration but no definite 
‘“neuroma.’”’ 
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is thickened and adherent to the ligament it is sufficient to resect it in this region without 
further ado.) The nerve is traced proximally to see how far the changes extend and whether 
a communicating branch is present. Distally the branches to each toe are defined. The 
digital artery is found deep to the nerve and traced upwards and medially to determine its 
source of origin. The whole nerve and vascular bundle are then removed. When there is 
reason for doing so, one or other of the neighbouring digital nerves may be explored through 
the same incision. There is no need to tie any vessels. The wound edges are accurately sewn 
with a blanket stitch. If early ambulation is necessary, a plaster shoe with a generous sponge- 
rubber heel may be applied over the dressings. When the specimen is to be preserved it 
should be mounted before fixation in order to avoid distortion. 

After-care—Neuralgic pain disappears within a few days. The stitches are removed 
after ten days. If the scar needs protection, dry gauze fixed by elastoplast is used. Full 
weight-bearing is allowed only after fourteen days. Hot and cold contrast baths, with exer- 
cises for the foot and leg, are used at home for a further fortnight in order to control post- 
operative swelling and stiffness. : 

The scar—Sound scars, free from pain, have been the rule. Slightly tender thickening 
of either end of the scar may persist for a few months, but the weight-bearing part in the 
tread seems to “iron out ”’ rapidly. Indeed, if a short plantar incision is to be used, it should 
be confined to the tread. This experience is in agreement with that of Gaenslen’s “ split 
heel ’’ incision for osteomyelitis of the oscalcis. A dorsal incision in the web has not been 
used, mainly because such exposure affords limited access to the nerves and vessels.* 

Post-operative anaesthesia—Sensation to pinprick usually returns within a few 
weeks to adjacent sides of the toes, but a narrow strip of anaesthesia on each side of the 
scar may persist for several years. Along the margins of the anaesthetic strip hyperaesthesia 
to light stimuli, such as the putting on of a sock or drying the feet, may also persist. As a 
matter of interest, Sir Harold Stiles, after submitting to proximal resection of the nerve, 
complained of hyperaesthesia in the tread distal to his small scar to a degree much greater 
than any patient in this series. In other words minor post-operative discomfort in the sole 
has been due more to cutaneous denervation than to the scar itself. Thus, there may be 
some point in limiting the length of nerve which is resected. 


FOLLOW-UP REVIEW OF CASES 


Of the earlier group of eleven patients, nine have been examined four years after opera- 
tion. They gained complete relief, although one developed recurrence of pain in the 2-3 
cleft a month before re-examination; excision of the corresponding nerve has again given 
relief (Fig. 6c). Of the two patients not re-examined, one, an infantry officer, resumed full 
training six weeks after operation and remained free from pain until he was killed in action 
two years later. The other, at that time an able seaman, has written to say that his feet 
are still painful. In his case the digital arteries were anomalous; they arose from the neigh- 
bouring 2-3 clefts, and it may well be that continued symptoms are arising from this cleft. 

Of the second group of sixteen patients,* all have been examined at least three months 
after operation. Fifteen have complete relief of pain, and only one, a factory cleaner of low 
mentality, has incomplete relief. One patient, a psychiatrist, had coincident gout which 
responded to medical treatment. Another, from whom a spherical mass of connective tissue 
round the nerve almost one inch in diameter was removed from each foot (Fig. 4), has 
recurrence of the swellings and a further exploration may be advisable when permitted by 
her general condition and the pernicious anaemia from which she also suffers. 


* Baker (1944, 1947), who finds that a dorsal incision is satisfactory, maintains that the digital nerve 
is dorsal to the transverse ligament in 25 per cent. of cases. ‘This is incorrect : the nerve is on the plantar 
aspect of the ligament. 
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NEURITIS 


Series of specimens to show the development of visible changes in the artery and nerve. 
Except for (d) the specimens are mounted as seen in situ. 


(a) 


Tortuous and slightly thickened: artery 
passing deep to branch of nerve to third 
toe. (History—pain for two months, 
diffuse, but worst in third toe.) 


Unusually high branching of nerve. 
Artery running deep to swollen nerve 
to third toe, and then involved in con- 
nective tissue. (History—acute pain 
for one month only, extending to second 
and third toes. Structures in 2-3 cleft 
found normal.) 

Specimen from 2-3 cleft. Artery sur- 
rounded by connective tissue and pass- 
ing deep to nerve to second toe. Nerve 
thickened above level of transverse 
ligament. (History—in 1942, pain 
fourth right toe for eight months. 3-4 
cleft explored and a large ‘‘ capsule’’ 


found enclosing an asymmetrical lesion 


affecting fibres to fourth toe. In 1947, 
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acute pain in second and third toes of 
same foot; above ecimen vemoved. 
1-2 cleft also explored and found normal). 
Unmounted specimen, side view, show- 
ing a short degenerated artery, with 
mass of connective tissue deep to fusi- 
form swelling of the nerve. (History— 
Pain for one year, radiating from sole to 
third and fourth nail-beds.) 

Similar specimen mounted. Small 
nodules on proximal length of nerve. 
(History—Pain for six years, felt in the 
sole and fourth toe.) 

Typical asymmetrical lesion with con- 
nective tissue surrounding the nerve 
and branch to fourth toe. The degener- 
ated artery has been cut. The fibrous 
enlargement of the nerve was much 
smaller but also asymmetrical. (History— 
Pain for two vears, only at tip of fourth toe.) 
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MORBID ANATOMY 


Inspection of the specimens, arranged roughly in order of duration of symptoms, shows 


a series of changes involving first the digital artery and later the digital nerve (lig. 6). 
The digital artery—The artery shows changes varying from thickening of the wall, 
with some proliferation of periarterial connective tissues and slight adhesion to the transverse 
ligament, up to gross degeneration so that the vessel is represented by an adherent fibrous 
strand with no lumen. The proximal limit of degeneration has not been determined because 
the artery has not been excised farther than the proximal margin of the transverse ligament. 
The digital nerve—With advancing arterial changes the digital nerve develops a firm 
fibrous swelling which shows a variety of patterns: 
1. A fusiform swelling just above the point of division of the nerve. 
2. An asymmetrical swelling at the same site affecting mainly the fibres to the fourth toe 
(this lesion is associated with marked localisation of pain to the fourth toe). 
3. A lesion of either of these types with one or more nodules situated proximally up to 
the point of junction with the nerve to the 2-3 Cleft. 
4. Rarely, thickening of the branch to the third toe only. 
Connective tissue proliferation—Proliferation of loose connective tissue round the 
Primarily this tissue is 


nerve may be so great as to suggest a term such as “ capsule. 
periarterial. There is no evidence to suggest that any of it is derived from the walls 
of the intermetatarso-phalangeal bursa (Hertzler, 1926). The following patterns have been 
seen (Fig. 6): 

1. Minimal proliferation round the digital artery alone. 

2. Small masses of diffuse connective tissue deep or lateral to the nerve. 


3. A mass beginning to envelop the nerve from its deep surface. 

4. A larger mass completely ensheathing the nerve and the origin of its branches. 

5. A gross mass palpable and visible as a soft tumour in the web space (Fig. 4). 

Such findings occurred thirty-three times in the 3-4 space, once in the 2-8 space, and 
once in the 4-5 space. 

Histological examination—Microscopic examination of a number of specimens from 
the 1942-43 group has been carried out by Mr William Holmes. He considers that the nerve 
lesion is ischaemic. The histology of specimens showing early changes has not yet been 
completed, so that no more than brief reference will be made to the main features seen in 
the fully developed condition (Fig. 7). A marked increase of epineurial connective tissue 
provides the main bulk of the fibrous swelling. Degeneration of the nerve fibres is variable 
in degree, with pathological changes in the bundles of an unusual tvpe. The digital artery 
shows severe degenerative changes—disruption of the arterial wall, thrombosis, and incom 
plete recanalisation. The intraneural vessels show changes which appear secondary to those 
in the main vessel, and which no doubt extend to the capillary bed. 

Anatomists and neuro-surgeons agree that within the larger peripheral nerves th 
longitudinal vascular channels are so intimately linked from level to level that the loss o/ 
one local vessel, for example by ligation, has little effect on the efficiency of the blood supply 
(Adams, 1942, 1943). This arrangement accounts for the rarity of ischaemic lesions of nerve 
On the other hand Professor Durward believes that it is important to appreciate that throm 
bosis of an adjacent artery might induce profound effects by extension to the intraneura 
vessels themselves. He agreed with Holmes that there was evidence of such a process in 
number of typical slides referred to him. 

Holmes points out that digital nerves in general are ¢ ‘companied by vessels propot 
tionately much larger, and hence of greater importance, than those running with the mai 
nerve trunks. In a series of hand injuries, for instance, he found convincing evidence « 
ischaemic changes in many digital nerves resected prior to grafting. Large nodules simila 
to those found in Morton’s metatarsalgia may occur on the median and ulnar nerves i 
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certain late cases of Volkmann’s contracture where the nerve lesions are undoubtedly 
secondary to the ischaemia (Holmes et al. 1944). 

So far no reason has been found why the digital vessels of the 3-4 interspace are par- 
, ticularly subject to degeneration. Anatomically they are related to the transverse ligament 
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Fic. 7 
Cross-sections of a typical lesion. 
a) Nerve just above a fusiform swelling, showing minor changes (X25). 
(b) Middle of fusiform swelling, with marked increase of connective 
tissue around and between the nerve bundles (X25). 

(c) The vascular bundle, with the arterial changes well shown (X50). 
more intimately than the digital nerve and occasionally, when derived from the 2-3 inter- 
space, they have first to cross the ridge of the common flexor sheath for the third toe. The 
most likely factor would seem to be repeated minor trauma to the digital artery from pressure 
transmitted through the sole. 
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SUMMARY AND CONCLUSIONS 


1. A series of cases of Morton’s metatarsalgia is reported in which twenty-seven selected 


patients have had thirty-five operations on the sole of the foot. 

2. At operation, degeneration of the plantar digital artery to the cleft between the 
third and fourth toes has now been found to precede the fibrous thickening of the nerve de- 
scribed by Betts in 1940. Similar changes rarely occur in neighbouring clefts. 

3. Local resection of the nerve almost always gives complete relief from pain, and the 
plantar scar gives rise to no trouble. 

4. Histological findings show that the nerve lesion is ischaemic in nature. 

5. Acute pain arising as a new event in cases of the deformity of ‘“‘ anterior flat foot ”’ 
may prove to be due to this condition. 

6. Morton's metatarsalgia is a distinct clinical and pathological entity which can best 
be described as a plantar digital neuritis. 
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ARTHRODESIS IN TUBERCULOSIS OF THE HIP JOINT 


1s thn Re Rae RS 


An Analysis of Fifty Cases 
J. Dosson, LANCASHIRE, ENGLAND 
From the Wrightington Hospital, Appley Bridge, neay Wigan 


The treatment of tuberculous arthritis of the hip joint is essentially conservative. 

Prolonged rest, fixation of the joint, good food, fresh air, sunlight, and other aids to im- 
provement in general condition and the building-up of resistance to infection, are all neces- 
sary. Such treatment must remain the principal weapon in our armamentarium. Never- 
theless there are certain indications for fixation of the joint by arthrodesis. When there is 
no secondary infection the result of conservative treatment is almost invariably a fibrous 
ankylosis. Even fibrous ankylosis is sometimes sound and capable of withstanding the stresses 
ind strains of everyday life, but in a proportion of cases there is instability which may result 
in recurrence of disease, progressive deformity, or persistent pain in a joint which appears 

| ttherwise quiescent. The indications for arthrodesis may be summarised as follows: 

1. Unsound fibrous ankylosis at the end of the initial period of conservative treatment ; 

2. Painful fibrous ankylosis without deformity ; 

3. Late development of flexion-adduction deformity. 

It is important that a careful selection of cases should be made. Operation should be 
performed only when the disease is judged to be quiescent; to operate when there is clinical 
or radiographic evidence of activity is definitely contra-indicated. In young children it is 
difficult to achieve bone ankylosis, and arthrodesis should be postponed until the child has 
| attained the age of twelve or thirteen years, deformity being corrected by weight and pulley 
| traction; the additional period of hospital treatment which is required is of little dis- 
advantage as compared with the failure of premature arthrodesis. In elderly patients 
multiple tuberculous foci are very frequent—not only in the lungs and kidneys but also 
in other bones and joints, and the risks of operation are seldom justifiable. Arthrodesis 
of the hip joint is not a life-saving measure; its purpose is to convert a weak and yielding 
ankylosis into a sound, immobile, and painless fixation which will not yield to weight- 
bearing. 

In recent years a number of surgeons have expressed dissatisfaction with the failures 

of osseous fusion after extra-articular ilio-femoral arthrodesis. Badgley and Hammond 
1942) published the end-results of arthrodesis for tuberculosis of the hip in seventy-one 
patients. They reported good results in 52 per cent., fair in 22 per cent., poor in 8 per cent., 
ind a mortality of 18 per cent. These failures led to the development of other methods of 
extra-articular fusion, notably ischio-femoral arthrodesis. Brittain (1942) described thirty- 
five cases of ischio-femoral arthrodesis, nineteen for tuberculosis of the hip. Of these, 80 
er cent. showed osseous fusion after the first operation and a further 8 per cent. fused after 
ubsequent operations. Knight and Bluhm (1945) reported seven cases of ischio-femoral 
ithrodesis for tuberculous arthritis in which one to two year end-results were available; 
n all, ten operations were performed and osseous fusion took place in six (60 per cent.). 
Freiberg (1946) using the same technique, reported six cases; in four there was osseous 
fusion and one had slight movement one year after operation. 


THE MERITS OF EXTRA-ARTICULAR ILIO-FEMORAL ARTHRODESIS 


In the experience of the writer, a well-planned extra-articular ilio-femoral arthrodesis 
gives results equal to, if not better than, any other form of operation. It has the advantage 
f being comparatively easy to perform; it causes little post-operative shock; and there are 
few complications. In a high percentage of cases there is not only solid incorporation of the 
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graft but also firm osseous intra-articular fusion even when no intra-articular operation 
has been performed (Figs. 1-6). Between 1932 and 1946, at the Wrightington Hospital 


TABLE I 


AGE AT THE TIME OF OPERATION 





é | 
| Age group Number Per cent. | 
(years) oft cases | 
| 

0 10 4 8 

| 11—20 29 58 
| 21-30 13 26 
31 —40 4 8 | 

| lotals 50 100 





(Lancashire County Council), fifty patients had arthrodesis of the hip joint as part of their 
treatment for tuberculous arthritis. Of these, twenty-nine were males and twenty-one 
females. The youngest patient was six years of age and the oldest thirty-eight years at 
the time of operation. Table I shows the number of cases in each age group. It will be 
shown that the age at which the operation was performed had an important bearing upon 
the success or failure of the procedure. 








Fic. 1 Fic, '2 
Case Z. S., female, aged 15 years: Extra- Case E. C., male, aged 19 years: Extra- 
articular arthrodesis for tuberculosis right articular arthrodesis for tuberculosis left hip, 
hip 1944. Radiographs three years after 1945. Radiographs two years after operation 
operation showing solid incorporation of showing not only firm incorporation of the 
the graft and also sound intra-articular fusion. graft but also intra-articular osseous fusion. 


Table II shows the duration of the disease in years. In seventeen of nineteen patient 
in the group 0-5 years, arthrodesis was performed at the end of primary conservative treat 
ment, when there was clinical and radiographic evidence of quiescence of disease in tl 
affected joint but with unsound fibrous ankylosis. No operation was performed during wha 
was judged to be the active phase of the disease; the average duration of conservati\ 
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The remaining 
admitted to hospital for arthrodesis after apparent healing of the disease. 


treatment before operation was two and a half years. patients were re- 


TABLE II 


DURATION OF THE DISEASE 





Duration Number > | 
Per cent. 

In vears ot cases 
: | 
| 0-5 19 38 | 
| 6-10 2° 44 
| 11-15 5 10) | 
| 16 — 20 2 4 | 
| 21-25 I 2 | 
25:~— 30 1 z | 
Totals 350 100 
! 


Condition of the joint before arthrodesis—In every patient there was unsound fibrous 
inkylosis of the joint. In the case of the seventeen patients in whom arthrodesis was per- 
formed at the end of the period of conservative treatment there was no deformity. Of the 
remainder, five (15-2 per cent.) had painful fibrous ankylosis without deformity, and twenty- 
eight (84-8 per cent.) had flexion-adduction deformity. It is now our practice to arthrodese 
all cases with unsound ankylosis at the end of the active phase, provided only that they are 
of the correct age and that there are no contra-indications such as multiple foci of tuber- 
culous infection. When deformity was present it was corrected, when possible, by means 
f weight and pulley traction before operation. The pull was first applied in the line of 
deformity, and the position of the limb gradually altered as deformity was corrected until 
the optimum position for arthrodesis was obtained. Few failed to respond, the average 
time required for correction being about six weeks. When this method failed, trans- 
trochanteric osteotomy was performed before undertaking arthrodesis. Of the twenty-eight 
patients with flexion-adduction deformity, twenty-one were treated by weight and pulley 
extension, three by transtrochanteric osteotomy, and four by combined intra- and extra- 
articular arthrodesis with correction of deformity at the time of operation. 

Type of operation—Three types of operation have been used: 1) intra-articular 
ithrodesis; 2) extra-articular ilio-femoral arthrodesis; 3) combined arthrodesis. 
Intra-articular arthrodesis—In this operation the joint is opened, articular cartilage is 
removed from the femoral head and acetabulum, and an attempt is made to remove all 
liseased tissue. The operation is not very satisfactory because disproportion between the 
remains of the femoral head and acetabulum makes it difficult to secure bone fusion. 
ixtra-articular ilio-femoral arthrodesis—This is the operation of choice, the object being 
to provide a bridge between the ilium and great trochanter. The joint is not opened and the 
vhole procedure is more or less remote from diseased areas. A flap of bone is turned down 
rom the outer table of the ilium with its iliac attachment unbroken at the lower border ; 
he free upper end is implanted into the great trochanter. Preservation of attachment of 





he bone flap to the ilium is believed to be important. It is important too that the opera- 
ion should be attempted only in patients over twelve years of age, because in younger 
vatients the high proportion of cartilage to bone in the trochanteric region results in frequent 
ailure of union at the trochanteric end. The Albee operation, with grafts taken from the 
liac crest or from the tibia may be used, but the author believes that bone fusion is not 
t hen obtained with the same certainty as when an attached iliac flap is used. 
‘ombined arthrodesis—This is a combination of the two previous methods. Bone fusion 


it 

eadily occurs, but the reliability of the procedure is not so much greater than that of extra- 
; ticular fusion as to justify the increased post-operative shock, and the risk of breakdown 
J I 

\ if the wound through the opening of recently infected tissues. 
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ic. 3 

Case E. L., female, aged 20 vears: Extra-articular arthrodesis right hip, 1935; patient 

died of pulmonary tuberculosis and tuberculous meningitis five years later. Post-mortem 

specimen shows the solid incorporation and great thickness of the graft (lig. 3), and 
also intra-articular osseous fusion (lig. 4). 


ic. 6 





Fic. 5 

Case A. H., female, aged 8 years: Extra-articular arthrodesis, 1938. Radiograph before 
operation (Fig. 5) shows extensive tuberculosis of the right hip joint. Four years after 
operation (Fig. 6) the graft is solidly incorporated and there is intra-articular osseous fusion. 
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A fter-treatment—The limb is immobilised after operation for a period of from six to 
nine months. Weight-bearing is usually permitted three months after operation. 


TABLE III 


TYPE OF ARTHRODESIS 





| Type of Number Per cent. 

| operation of cases 

| Intra-articular . 2 4 

' Extra-articular , 38 76 

| Combined . : 10 20 | 
| F a i: p | 
| Totals r j 350 100 | 





Only two intra-articular operations have been performed. One resulted in sound bone 
ankylosis but the other is still unsound two years after operation. The ten cases of combined 
arthrodeses were performed early in the series. All resulted in firm bone fusion. 

Complications—Post-operative complications have been few. In forty-six cases 
(92 per cent.) the wound healed by first intention. Three (6 per cent.) developed sinuses 
which, however, healed before discharge of the patient from hospital. One patient 
died; the cause of death was toxaemia following complete breakdown of the wound 
and acute secondary infection. It is probable that the disease was still active at the time 
of operation. An attempt was made to remove the graft, but firm union appeared to have 
taken place and this was confirmed at autopsy. No case developed secondary tuberculous 
foci as a result of the operation, although one died five years later from tuberculous menin- 
gitis and pulmonary tuberculosis. 


END-RESULTS ON DISCHARGE FROM HOSPITAL 
The end-results in forty-nine cases, estimated at the time of discharge from hospital, 
are analysed in Table IV. In thirty-eight (77-5 per cent.) there was bony ankylosis; three 
6-1 per cent.) had sound fibrous ankylosis; eight (16-3 per cent.) had unsound fibrous 
ankylosis, but it is to be noted that in four of these, bone fusion developed subsequently. 


TABLE IV\ 


CONDITION OF THE JOINT ON DISCHARGE 





Condition of Number Per cent. | 

the joint of cases | 

Wound healed ; i 49 100) | 
Bone ankylosis 4 F 38 77°5 | 
Sound fibrous ankylosis 3 6-1 
Unsound fibrous ankylosis 8 16-3 | 





lhe average time elapsing between operation and the development of sound bony ankylosis 
was 7°8 months. It should be observed that by bony ankylosis is meant solid incorporation 
f the graft with or without evidence of intra-articular osseous fusion. But even when 
‘xtra-articular arthrodesis alone is performed, a high percentage of cases develop later 
‘vidence of intra-articular bone fusion, due no doubt to the complete immobility which is 
roduced by firm fusion of the extra-articular graft. Of thirty-eight cases in which the 
yperation was strictly extra-articular, twenty-two (57-8 per cent.) developed intra-articular 
one fusion (Figs. 1-6). It has not been possible, however, to determine the length of time 
vhich is required for secondary intra-articular fusion to take place. 
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Fic. 7 


Case H. R., female, aged 23 years: Extra-articular arthrodesis, 1945. Radiograph before 
operation (Fig. 7) shows tuberculosis of the right hip. Two years after operation (lig. 8) 
there is solid incorporation of the graft 





lic. 9 Fic. 10 


Case B. R., male, aged 6 years: Extra-articular arthrodesis, 1939. Radiograph before 

operation (lig. 9) shows extensive tuberculosis of left hip. Two years after operation 

(Fig. 10) the distal half of the graft has undergone absorption; there is unsound fibrous 
ankylosis of the joint but the disease is quiescent. 
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Table V shows the condition of the graft on radiographic examination in forty-seven 
patients. Firm incorporation occurred in thirty-seven (Figs. 3-8); non-union at the 
trochanteric end was present in eight, but four of these eventually fused. Destruction of the 
graft occurred in one case. This was in a boy six years of age. Absorption of the distal half 
of the graft took place through failure of union to the trochanter. 
tinued to grow and is seen as a solid buttress of bone, but there is unsound fibrous ankylosis 
of the joint (Fig. 10). 
fortunately there was active disease in the joint which spread to the trochanter and distal 
(Figs. 11-13). 


The proximal end con- 
One graft fractured near its iliac attachment, and united later; un- 


part of the graft In no case did sequestration of the graft take place. 


TABLE V 


CONDITION OF THE GRAFT ON DISCHARGE 


(As determined by X-ray examination) 








Condition of Number Per cent 
the graft of cases 

Solid incorporation , 7 oF 78:7 
Non-union to ilium , : 0 () 
Non-union to trochanter . 8 17-2 
Fracture of the graft 1 2:1 
Destruction of the graft. l 2-1 
Sequestration of the graft . 0 0 
Totals 47 100 





Analysis of the condition of the joint and the condition of the graft on discharge ac- 
cording to age groups (Tables VI and VII) shows that the proportion of failures was greatest 
in the first age group In every case it was at the trochanteric end that 
fusion failed, and there can be little doubt that failure was due to the high proportion of 


below ten years. 


cartilage to bone in the trochanteric region at this period of life. The most successful results 
After the age of thirty, results 


were in the age groups between eleven and thirty years. § 
were again poor. 

TABLE VI 

THE JOINT ON DISCHARGE 


CONDITION OF 




















ACCORDING TO AGE GROUPS AT TIME OF OPERATION 
Condition of joint 

\ge group 

years Bone Sound fibrous Unsound fibrous 

ankylosis ankylosis ankylosis 

0—10 1 (25%) 0 3 (75%) 
11-20 23 (79%) 3 (10-3%) 3 (103%) 
21 —30 12 (100° 0 0 

31-40 2 (50% 1) 2 (50%) 

TABLE VII 


CONDITION OF GRAFT ON DISCHARGE 


AGE 


THE 


ACCORDING TO Groups AT TIME OF 


OPERATION 











Condition of graft (as determined by X-ray examination) 
Age group 
(vears) 
i Firm Non-union Non-union Fracture Destruction | Sequestration 
fusion to ilium to trochanter of graft of graft of graft 

0 —10 1 (25%) 0 2 (50%) 0 iE (25%) 0 

11 — 20 23 (79% ) 0 6 (20°6°% ) 0 0 0 
21-30 11 (100° ) 0 0 0 0 0 
31-40 2 (66:6% ) 0 0 1 (33-3% ) 0 0 
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LATE END-RESULTS 

































Late end-results were considered only after a minimal period of two years from the 
time of operation. Forty-two patients fulfilled this condition and the group was made up 
as follows: Untraced 2. Healed disease 38. Active disease 1. Died 1. 

The two untraced cases had bone ankylosis of the joint on discharge from hospital 
and it is probable that they have had no further symptoms. Analysis of the working 
capacity of the other forty patients is shown in Table VIII. 


TABLE VIII 


WORKING CAPACITY 








Working Number Per cent 
capacity ot cases 
Full . : : “a 87-5 
Part l 2°5 
Nil 3 7:5 
Died 1 2°5 | 
Totals ; ; 40 100 | 





The one death occurred in a patient re-admitted to hospital five years after operation 
with pulmonary tuberculosis; she died from tuberculous meningitis. Post-mortem examina- 
{ tion showed that disease in the hip joint was healed, and there was firm bony ankylosis. 
Condition of the joint—(Table IX). Thirty-five patients (87-5 per cent.) have sound 
bone ankylosis of the hip; two (5 per cent.) have sound fibrous ankylosis without symptoms 
and are in full employment; two (5 per cent.) have unsound fibrous ankylosis, and although 
they are free from symptoms further surgical intervention will probably be necessary. 


TABLE IX 


CONDITION OF THE JOINT 








Condition of Number Per cent 
the joint of cases 
Bone ankylosis : : 35 87:5 
Sound fibrous ankylosis 2 5 


(disease healed) 

Unsound fibrous ankylosis 2 
(disease healed) 

Unsound fibrous ankylosis l 2-5 
disease active) 


YI 





Totals, : ’ : 40 | 100 








One patient only has active disease and is at present under treatment (Iigs. 11-13). He has 
developed an abscess in the lateral aspect of the thigh and radiographs show spread of de- 
struction to the trochanter and lower end of the graft. In the earlier stages the graft fractured 
and it was un-united on discharge from hospital; in spite of active disease the fracture sub- 
sequently united. Reviewing this case in the light of his present condition it is reasonable 
to assume that failure of the extra-articular operation was associated with the large 
sequestrated part of the femoral head, and it would probably have been better to have 
carried out a combined intra-articular and extra-articular arthrodesis. 
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ic. 12 Fic. 13 


Case C. A., male, aged 36 years: Extra-articular arthrodesis, 1942. Fig. 11 shows pre-operation 

film—tuberculosis of the right hip. Fig. 12 shows the condition on discharge from hospital eleven 

months after operation; there is a fracture of the upper end of the graft. Fig. 13 shows the condition 

three years after operation; the fracture has united but disease is still active and has spread to the 

lower end of the graft. In view of the sequestration of the femoral head shown in Fig. 11 this case 
might have been treated better by the combined operation (see text). 
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Working capacity according to the condition of the joint is analysed in Table X. One 
patient, who has bone ankylosis but whose working capacity is nil, has developed ankylosing 
spondylitis since discharge from hospital. 

TABLE X 


WoRKING CAPACITY ACCORDING TO THE CONDITION OF THE JOINT 





' 
Condition of the joint Full Part Nil Died 

Bony ankylosis ; : 33 0 l l 

Sound fibrous ankylosis. 4 0 0 0 
(disease healed 

Unsound fibrous ankylosis 0 ] l 0 
disease healed) 

Unsound fibrous ankylosis 0 0 l 0 
(disease active) 











Recent X-ray examination has been possible in all forty cases reviewed as late end- 
results, and the condition of the grafts is shown in Table XI. Thirty-five (87-5 per cent.) 
show solid incorporation; in four (10 per cent.) there is non-union to the trochanter; one 
(2-5 per cent.) shows some destruction of the graft. 


TABLE XI 


CONDITION OF THE GRAFT ON X-RAY 





Condition of Number Par cent | 
the graft of cases 
Solid incorporation , ‘ 35 87-5 
Non-union to ilium , 2 0 0 
Non-union to trochanter , 4 10 
Fracture of the graft : 0 0 
Destruction of the graft. l sR 
Sequestration of the graft . 0 0 
Totals : - . r 40 100 











Nine of the ten cases discharged from hospital with failed fusion of the graft have been 
re-examined two or more years from the time of operation. Four now show firm incorporation 
of the graft and bone ankylosis. Of the other five, two have sound fibrous ankylosis with 
the disease healed, two have unsound fibrous ankylosis with healed disease, and one shows 
unsound fibrous ankylosis with active disease. The working capacity of the cases is as follows: 


Full. . 6 (4 bone ankylosis, 2 sound fibrous ankylosis). 
Part ; : 1 (Unsound fibrous ankylosis, healed disease). 
Nil . ‘ . 2 (1 unsound fibrous ankylosis with healed 


disease and 1 with active disease). 


SUMMARY 


1. Fifty cases of arthrodesis of the hip joint in tuberculous arthritis are analysed; in 
forty cases the late end-result has been ascertained two or more years after operation. 

2. The indications for arthrodesis are discussed. The operation should not be per- 
formed when disease is active; it should not be undertaken before the age of twelve to 
thirteen years; it is not advisable in elderly patients; it may be contra-indicated when there 
are multiple foci of infection. Subject to these limitations every patient with unsound 
ankylosis after adequate conservative treatment should be treated by arthrodesis; painful 
fibrous ankylosis and late onset of deformity are definite indications. 
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3. Three types of operation have been used: intra-articular arthrodesis; extra-articular 
ilio-femoral arthrodesis; combined intra- and extra-articular arthrodesis. Extra-articular 
| ilio-femoral arthrodesis is preferred, deformity being first corrected by traction or osteotomy. 

4. Post-operation complications were few; the mortality rate was low (2 per cent.). 

5. There was bone ankylosis with solid incorporation of the graft in 87-5 per cent., 
failure of union of the graft (to the trochanter) in 10 per cent., and destruction of the graft 
in 2-5 per cent. 

6. Late end-results show full working capacity in 87-5 per cent. of patients, part work- 
ing capacity in 2-5 per cent. and inability to work in 7-5 per cent. 


The writer wishes to express his thanks to Professor Harry Platt and Professor T. P. 
McMurray for criticism and advice in the preparation of this paper, and to Dr F. C. S. 
3radbury, Central Consultant Tuberculosis Officer of the Lancashire County Council, for 
permission to publish these cases. 
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THE BEHAVIOUR OF PENICILLIN IN SYNOVIAL 
CAVITIES 


G. BLUNDELL JONES, EXETER, ENGLAND 
Read at the Spring Meeting of the British Orthopaedic Association, A pril 1947 


In the treatment of joint infections with penicillin it must be possible to rely upon 
adequate concentration of ‘he drug within the joint. Rammelkamp and Keefer (1943) 
suggested that synovial menibrane was a barrier to the passage of penicillin from the blood 
stream. Accordingly the writer investigated the use of local injection into the joint. If 
penicillin does not get into a joint easily, it should not get out easily, and this proved to 
be the case in this series. 

Table I is a record of twenty-five knee joints in which thirty-two estimations of peni- 
cillin concentration were made forty-eight hours after the injection of a single dose of 100,000 
units into the joint. Where two values are given, the second was after a further injection 
at a later date when no penicillin remained in the joint from the first injection, All these 
joints had open war wounds. At the original operation the synovial membrane alone was 
closed by interrupted suture; the wound itself and secondary incisions were left open. The 
operation was completed by the injection of 100,000 units of penicillin into the joint cavity 
in 5-10 c.c. fluid. The limbs were then immobilised in Thomas knee splints, with light 
traction, and plaster of Paris of a modified “‘ Tobruk ”’ type, leaving the knee joint exposed. 

Penicillin estimations were made by the crude cup method against the standard Oxford 
H strain of staphylococcus aureus, using a single drop of synovial fluid in one cup, and a 
similar drop of calcium-penicillin solution 100 units per c.c. in another cup as control. 
The figures given in the second and third columns refer to the radius, in millimetres, of the 
zone of inhibition of growth of organisms round the cups after incubation. This method 
should be quite accurate for our purpose which is to recognise only a bacteriostatic con- 
centration in the fluid. Any value above 0 is therefore satisfactory. No penicillin was given 
by other routes in any of these cases. 

Penicillin is still present in adequate concentration in twenty-four of the thirty-two 
estimations. Table II shows that, sometimes at least, it can be found as long as eighty-four 
hours after injection (Case 16). What are the factors which govern the length of time peni- 
cillin persists? First one would think that in joints with marked bone damage the drug 
would leak into surrounding tissues, or be absorbed rapidly from raw bone sutfaces. I have 


indicated in the chart the severity of bone damage from 0 to + , 0 indicating only slight 
cartilage injury and extensive shattering with fractures extending into the bone shaft. 


It will be seen readily that there is no relationship between the extent of damage and the 
persistence of penicillin (note especially Case 19 in Table II with most severe damage and 
yet effective penicillin concentration after seventy-two hours; and Cases 29A and 31A with 
no bone injury and yet with negative values at forty-eight hours). It is to be presumed that 
the sealing off by clot and haematoma effectively prevents absorption. This observation 
may also be true in wounds of soft tissues. 

An observation which I think is of some importance is the variation of penicillin con 
centration according to the “ tidal’ behaviour of the joint. When the tide is coming into the 
joint in the form of increasing effusion, penicillin always persists for over forty-eight hours, 
and has been recorded up to eighty-four hours in adequate concentration. (Case 16, Table II). 
When the tide is going out, and the joint is actively absorbing effusion, we find that the 
penicillin goes with it and does not last even for forty-eight hours. This tide is indicated in 
the chart by 0 when it is coming in or stationary, + when it is beginning to turn, and + when 
it is going out and the joint is actively absorbing effusion. In every case in which no effective 
penicillin was found after forty-eight hours, the joint was always absorbing effusion actively 
This observation is particularly notable in Cases 25, 30, 31, and 34, where two estimations 
were made at different stages. 
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TABLE I 


ESTIMATIONS OF PENICILLIN CONCENTRATIONS IN 25 KNEE JOINTS 
48 hours after intra-articular injection of 100,000 units 











| Case number ‘Assay of POontcol 2 Degree of 3 Clinical absorption | 
synovial fluid bone injury phase of joint 
7 10 14 0 0 | 
8 20 20 ; 0 | 
16 3 13 0 1) 
| 19 35 12 0 | 
20 2 (60 hrs.) 14 0 
| 93 9.5 13 0 
| 
24 l 11 0 | 
5 4 13 0 
= () 14 
| 
27 ) 13 0 
2 5 14 0 
29 6 14 0 
| 29a 0 14 0 
| 
298 8 14 
; 8 14 0 
30 0 a 
304 4 13 0 0 
308 23 13 0 0 
31 : 0 
31a 0 13 0 
are 0 14 
32 ; “e 
324 6 14 0 0 
a 4-5 13 0 | 
as 5 13 0) | 
Q 5 12 0 
34 > 0 12 
ar 5 13 0 
on 3 13 . 0 
37 7 14 0 | 
| 
38 Z; 14 0 





1 Assay of synovial fluid and Control—Figures indicate radius in millimetres, 
of zone of inhibition of growth of micro-organisms after incubation. 


2 Severity of bone injury—Indicated in degrees from 0 (slight injury to articular 
cartilage) to } (extensive shattering of bone). 


* Clinical absorption phase—No absorption (effusion increasing) 0. Beginning 
absorption of effusion +-. Active absorption of effusion 
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A joint which is in this absorptive stage, with “ the tide going out,” is recovering and 
probably does not need the protection of penicillin. It is believed, therefore, that the intra- 
articular injection of 100,000 units effectively protects the joint for forty-eight hours. In 
fact the author has treated forty cases of open war wounds of the knee joint by repeated 


forty-eight hourly injections without any other penicillin administration and there has been 


no case of joint injection(JoNEs, G. Blundell 1945). Therein lies the proof. Local injection is 


the only way, as well as the easiest way, of ensuring proper concentration of penicillin within 


a joint. Furthermore, a high level of concentration may be achieved if it is necessary to deal 


with micro-organisms which are sensitive only to much higher concentrations than the 
Oxford staphylococcus. 

Actually, later reports have shown that penicillin does get into joints when given by 
intramuscular injection, but it would appear that the concentration in synovial fluid is less 


than in the blood. (Hughes 1945, Bonnin and Prior 1945, Simmonds, Jenkins, and McKenzie 


1945, Foster and Colquhoun 1945.) Unfortunately these investigators reported only cases of 
traumatic synovitis. Moreover, they did not immobilise the joints strictly and we know, 
from the work of Bauer and others, that mobility profoundly influences the rate of absorp- 


tion from joints. Six cases were investigated in which general penicillin therapy was 


TABLE II 


ESTIMATION OF PENICILLIN CONCENTRATION IN THREE KNEE JOINTS 
AT 12-HourLy INTERVALS UP To 96 HouRs 


after intra-articular injection of 100,000 units 





Case Hours Severity of 
12 24 36 48 60 72 84 96 bone injury 
16 7 3 1+5 5 1 0 0 
19 11 6 7 3°5 4 Z 0 0 
20 4 1-5 0 0 0 








maintained by intra-muscular injection, but with no intra-articular injection, and in which 
complete immobilisation of the knee joint was maintained as in all other cases in this 
study. After two days of 100,000 units per day by continuous intramuscular drip none 
of these showed bacteriostasis when a drop of fluid from the knee joint was assayed 
by the method described. Thus, I believe that parenteral penicillin should be used in joint 
infections only as an aid to local use when other considerations demand it. 

The technique of local administration used in this series was to inject 100,000 units 
into the joint; to repeat the injection every forty-eight hours, with aspiration of the joint, 
until effusion was subsiding (usually from three to five aspirations); then to omit one in- 
jection ; and finally to give one more injection forty-eight hours later. With the dose dissolved 
in 5 to 10 c.c. of fluid no joint irritation was produced, although the injection was occasionally 
painful for a few minutes afterwards. 

In the series of forty war wounds of the knee joint only the synovial membrane was 
closed in the first instance. If complete primary closure is practised, the use of parenteral 
penicillin, in addition to penicillin sulphathiazole powder in the wound, is to be recommended 
However, the results of delayed primary suture are so satisfactory that it is doubtful whether 
complete primary suture is ever justifiable. 

Where joint infection arises as part of a general blood-stream spread parenteral peni 
cillin should obviously be used in dosage adequate for the micro-organism concerned. 
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SUMMARY 


1. The behaviour of penicillin injected locally into knee joints is investigated and found 
to be the only satisfactory way of using the drug in joint wounds and infections. 

2. Penicillin persists within the joint for forty-eight hours after injection unless the 
effusion is being actively absorbed. 

3. The additional administration of penicillin by intramuscular injection is recom- 
mended when other considerations demand it. 


[ am indebted to Dr G. B. Forbes, Pathologist, for the penicillin estimations, often carried out at 
inconvenient hours and under field conditions 
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HAEMATOGENOUS OSTEITIS IN CHILDREN 
Preliminary Report on Treatment with Penicillin 


WALLACE M. DENNISON, GLASGOW, SCOTLAND 
From the Service of the Royal Hospital for Sick Children, Glasgow 


During the first eighteen months in which penicillin was available in the Glasgow Royal 
Hospital for Sick Children, fifty-six cases of osteitis were treated in one surgical unit. Of 
these, thirty cases were acute with marked toxaemia; in nine cases the bone lesion was the 
outstanding feature and toxaemia was slight; the remaining seventeen cases were admitted 
for the treatment of chronic pyogenic bone infection. The term osteitis is used throughout 
this paper as meaning acute or chronic infection of bone tissue; it includes the conditions 


known as osteomyelitis and periostitis. 


ACUTE OSTEITIS 


The clinical features of osteitis as seen in this hospital before the introduction of pemieulin 
have been described by White (1937). There has been little change in the incidence of the 
disease in Glasgow since the beginning of the century, and before the introduction of chemo- 
therapy there was little tendency for the mortality to diminish. Most cases were admitted 
with toxaemia, and death often occurred from overwhelming blood infection. Treatment of 
the local bone focus had little, if any, effect in arresting progress of the disease. Surgical 
treatment included immobilisation, incision of soft tissue abscesses, drilling and guttering, 
diaphysectomy, and even amputation. Necropsy in fatal cases confirmed such lesions as 
empyema, lung abscess, purulent pericarditis, and widespread pyaemic abscesses. Of 250 
cases of osteitis admitted to one unit during a period of ten years before the introduction of 
penicillin, 139 were of this septicaemic type. There were thirty deaths—a mortality of 21 
per cent. Most cases treated during the second half of the period received sulphathiazole ; 
Table I shows the resulting fall in mortality which was considerable. 


TABLE | 


MORTALITY IN THE SEPTICAEMIC TYPE OF OSTEITIS BEFORE 


THE INTRODUCTION OF PENICILLIN 


| | 

; Number | 

| Years é . : Deaths Mortality | 
if cases 

| 1936-40 69 23 33-3 per cent | 

| 1941-45 70 | 10 per cent | 





Present series—Of the cases treated with penicillin, thirty were of the septicaemic 
type. The average age was six years and the proportion of boys to girls was three to two. 
The site of lesions is given in Table II. 

Investigation of cases—Blood was taken for culture as soon as possible after admission 
of the patient, and this was repeated on the second, third, fifth, seventh, and tenth days. 
Marrow culture was not carried out routinely, but in suitable cases it was performed in the 
theatre and repeated on the seventh, fourteenth, and twenty-first days. The organism 
obtained from blood culture, marrow puncture, or by aspiration of abscesses, was typed and 
110 
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its sensitivity to penicillin assessed. White blood cells were counted and erythrocyte sedi- 
mentation rates measured. Penicillin blood levels were assessed after intramuscular drip 
administration and after injections at three, four, five, and six-hourly intervals. Assays were 
also made after single injections of an oil-wax suspension of penicillin. Blood levels were 
estimated by the slide-cell method (Bigger et al. 1944). Radiographic examinations were 
performed on the tenth, fourteenth, twenty-first, and twenty-eighth days and at two, three, 
four, and six months. 

Results of investigation—A coagulase-positive staphylococcus aureus was grown from 
the blood in 56 per cent. of cases; no positive culture was found after the seventh day of 
treatment. The causative organism obtained from soft tissue abscess or marrow cavity was 
astaphylococcus aureus, sensitive to penicillin in approximately the same degree as the standard 
Oxford staphylococcus. No resistant strains were found. No organisms were grown from 
the marrow after the fourteenth day of treatment in any case in Table II. Penicillin was 
continued for a further seven days after marrow cultures had been reported sterile. White 
blood counts and erythrocyte sedimentation rates were found to be of little value in assessing 
either the degree or the duration of infection. 

Using the method of continuous intramuscular administration, with a daily dose of 
100,000 units of penicillin in 100 c.c. of sterile saline, adequate penicillin blood levels were 
found on all occasions. When using intermittent intramuscular injections we failed to 
confirm the therapeutic levels maintained by Buchanan (1946) with six-hourly injections. 
Irrespective of age and body weight, it was the exception to obtain complete inhibition of 
the standard staphylococcus beyond four hours. If the individual dose was less than 30,000 
units, injections were given at three-hourly intervals; doses of 30,000 units and over were 
given at four-hourly intervals. Therapeutic blood levels were thus maintained constantly. 
With wax and oil suspensions of penicillin we were unable to maintain therapeutic blood 
levels for the periods suggested by other workers (Hughes 1946). Although a single injection 
of 125,000 units may give an adequate level for more than twelve hours, no inhibition of the 
standard staphylococcus in undiluted serum was found after seven hours in several young 
children who were given this dose. However, a more recent preparation of 300,000 units 
per c.c. (Glaxo) always gave a therapeutic level for at least twelve hours after a single injection. 

Treatment—The aim of treatment is to control septicaemia and reduce tension in the 
local bone focus. The relief of tension serves the threefold purpose of easing pain, lessening 
absorption, and preserving blood supply of the bone. If the infecting organism is penicillin- 
sensitive, and penicillin therapy is instituted early, these objects should be achieved without 
surgical intervention (Florey and Florey 1943). Unfortunately, however, the type of case 
under consideration was seldom admitted to hospital until tension in the bone had caused 
irreversible bone change. Treatment is considered under three headings: immobilisation, 
penicillin administration, and operative procedure. 

Immobilisation—After complete local and general examination of the patient, the 
affected part was immobilised. The limb must however be available for inspection and it 
should not be enclosed in plaster during the first fourteen days of treatment. In two early 
cases an unsuspected soft tissue abscess formed under a plaster cast, and evacuation of pus 
was unduly delayed (Cases 5 and 14). A fibre abduction splint was used for osteitis of the 
humerus, skin traction for pelvic and upper femoral lesions, and a posterior plaster-of-Paris 
gutter, or padded Cramer wire splint, for all other lesions of the lower limb. Immobilisation 
was continued in order to avoid pathological fracture as the bone became progressively de- 
calcified. During this period a sling was used for the upper limb, a walking caliper in upper 
femoral lesions, and a walking plaster for lesions below the level of the middle third of the 
femur. Immobilisation was continued until radiographic examination showed sound con- 
solidation—that is to say for periods of from two to eight months. 
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Penicillin administration—Penicillin administration was started as soon as blood was 
withdrawn for culture. During the first twelve months of the period under review, penicillin 
was given by continuous intramuscular drip, 100,000 units in 100 c.c. of sterile saline each 
twenty-four hours, using the Eudrip No. 3 apparatus (McAdam ef al. 1944). Administration 
was continued for ten to fourteen days. A therapeutic blood level was found in each specimen 
of blood assayed (Buchanan 1946). Subsequently, owing to difficulties with drip infusions, 
we reverted to intermittent intramuscular injection. After the work of Buchanan (1946) we 
used a dose of 5000 units per Ib. body weight each twenty-four hours. A scheme of dosage, 
shown in Table III, was drawn up for convenience in dispensing and to serve as a guide to 


the resident medical and nursing staffs. 


TABLE III 


SCHEME OF PENICILLIN DOSAGE USED AS GUIDE TO RESIDENT MEDICAL STAFI 





Age group Dose each 24 hours Frequency and Route 
Birth 3 months 80,000 units Three-hourly by mouth 
3 months — 6 months 80,000 units Three-hourly by intramuscular injection 
6 months— 12 months 120,000 units Three hourly by intramuscular injection 
1 year 5 years 200,000 units Three-hourly by intramuscular injection 
5 years 10 years 300,000 units Four-hourly by intramuscular injection 
10 years 12 years 450,000 units Four-hourly by intramuscular injection 


Penicillin is maintained in the ward refrigerators in strengths of 5000 
10,000, and 15,000 units per c.cm., and of 25,000 and 50,000 units pet 
2 c.cm., in pyrogen-free sterile saline 








Administration of penicillin in the dosage shown was continued for twenty-one days 
or until the marrow culture was reported sterile (whichever was the longer), and the total 
dose varied from 1-1 to 8-4 mega units according to age. When intermittent injections 
appeared to disturb a child during the night, penicillin in a dose of 300,000 units in I c.c 
of wax-oil suspension was given at six p.m. At six a.m. the intermittent injections wer 
recommenced. 

Surgical procedure—lf pus was obviously present in soft tissues when the patient was 
admitted, general penicillin administration was started in the dosage shown in Table II] 
and the limb was immobilised. Pus was evacuated within twelve hours by aspiration 01 
incision, such procedures being undertaken not more than one hour after an injection o! 
penicillin so that a high level was present during the operation. After aspiration of pus, 
50,000 to 100,000 units of penicillin were injected into the abscess cavity. In the first ten 
cases which were incised, the wounds were lightly packed with vaseline gauze. The soft 
tissues were “ frosted ’’ with penicillin-sulphathiazole powder. If the bone was drilled, peni 
cillin was instilled into the marrow cavity. Subsequently, however, all wounds were sutured 
with silkworm gut in order to restore continuity of periosteum, to avoid secondary infection 
with penicillin-insensitive organisms, and to prevent the formation of penicillinase. Suturing 
was sometimes complete, or an indwelling rubber tube was inserted with terminal perforations 
through which 100,000 units of penicillin were slowly instilled, the tube then being occluded 
by spigot or linen thread and carefully wrapped in sterile gauze. Each morning aspiration 
through the indwelling tube was attempted and the fluid was sent for culture and penicillin 
assay; 100,000 units were again instilled, careful aseptic technique being observed. The tube 


was usually removed on the fourth day; sequestrum formation did not occur in any of the 


sutured cases, and all wounds healed by first intention. 
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Case 11. Female child aged seven years: acute osteitis lower shaft of femur with 
cavitation and sequestration which healed within sixteen months, but with one inch 
of true lengthening of the diseased bone. 


If, on admission, there was no evidence of pus formation in the soft tissues the limb 
was immobilised and general penicillin therapy instituted. Until laboratory data were avail- 
able it was presumed that the infecting organism was penicillin-sensitive. If, however, pain, 
tenderness, and signs of toxaemia were not relieved within forty-eight hours, operative 
treatment was undertaken in order to reduce the tension of pus under the periosteum. In- 
creasing swelling, tenderness, or erythema were obvious indications for surgical intervention. 
Bone drilling was performed in six cases—always with dramatic relief from pain. It is now 
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considered that such interference should seldom be necessary and for the past eight months 
no bone drilling has been carried out. Three cases with staphylococcal arthritis of the knee 
joint were treated by aspiration with one local injection of penicillin. The results of the 
different methods of treatment are summarised in Table IV. 


TABLE IV 


ANALYSIS OF SURGICAL PROCEDURES IN THIRTY CASES OF 
ACUTE OSTEITIS OF SEPTICAEMIC TYPE 





Ce 
; mnsolidation ‘ 
| no Number Sequestrum 
| lreatment Healed not yet hese 
of cases : formation 
| complete 
Immobilisation alone : : 9 St i* 
© 
Aspiration ; ; , ‘ 3 cd bg | 
Simple incision : . ; 12 8 2 2* 
Incision and bone drilling . : 6 4 »* 


| * Sequestrectomy performed with primary suture and healing per primam; 
all bones now soundly consolidated 


+ One case developed scarlet fever twenty-fourth day (Case 4). Now healed 





Results—In this series there have been no deaths, no pathological fractures and no 
ankylosed joints. The average duration of stay in hospital was thirty-two days. Adherent 
scars developed in two cases only. No case showed sinus formation. Recovery from septic- 
aemia, although not immediate, was dramatic; and seldom was a patient gravely ill after the 
fourth day (Cases 13 and 16). Low grade pyrexia sometimes continued for a further seven 
days, but the general condition caused no anxiety. In seven patients who required no opera- 
tion, severe pain was relieved within forty-eight hours of instituting treatment. Of the thirty 
patients, twenty-eight are well, and radiographs show no evidence of bone disease. Complete 
consolidation of bone required periods varying from three to fourteen months, the average 
being five months. Case 11 shows one inch increase in the length of the affected limbs (Fig. 1), 
and Cases 12 and 26 have genu valgum with half an inch increase in length of the affected 
tibia. Case 13 was admitted with convulsions and acute suppurative otitis media which re 
quired myringotomy. He developed staphylococcal pneumonia and remained in hospital 
for twelve weeks. Case 4 developed scarlet fever on the twenty-fourth day. On return from 
a fever hospital twelve weeks later, metastases were present in two other bones. After multiple 
sequestrectomies, cure appears to be complete, seventeen months after onset. Case I] had 
flaccid paralysis of both legs on admission. Apart from weakness in dorsiflexion of the right 
foot, recovery was complete when the child moved to the South of England after seven 
months. Cases 6, 9, and 17 were admitted with arthritis of the knee joint. Movements are 
full and painless in all cases, but radiographs in Case 9, when twelve months old, show gross 
deformity of the lower femoral epiphysis. 

Sequestrum formation requiring surgical interference occurred in six cases (6, 11, 12 
14, 17, and 19). These sequestra have been removed, and after primary suture all wounds 
remained healed. The two remaining cases are free from pain; they are no longer immobilised, 
but recalcification is not yet complete four to five months from onset. The results are de 
tailed in Table I]. They are comparable with those of McAdam (1945) and Trueta (1946). 

Radiographic appearances—There was a striking absence of dense involucrum 
formation so that radiographic changes were more readily seen than in days before the in- 
troduction of penicillin. During the first few days soft tissue oedema may be seen deep to 
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the muscle planes. Between the tenth and fourteenth days there was evideace of raising 
of the periosteum, of a translucent area of decalcification in the metaphysis, or of both these 
changes simultaneously. After twenty-one days new subperiosteal bone was visible and 
further patchy areas of decalcification appeared. Decalcification was progressive over a period 
of two to four months; it was often exaggerated by generalised decalcification of the im- 
mobilised limb. Since the decalcified shaft was no longer supported by a dense involucrum, 
the risk of pathological fracture made it advisable to prolong the period of protective im- 
mobilisation. Loss of blood supply and sequestration of bone was usually evident after four 





Fic. 2 Fic. 3 Fic. 4 


Figs. 2-4. Case 23. Acute osteitis of the humerus. On admission there was no radiographic 
evidence of a bone lesion except that the films showed soft tissue swelling. By the tenth 
day (lig. 2) there was a translucent area in the upper metaphysis. At the third week there 
was patchy decalcification of the shaft, and early subperiosteal bone formation. By the fifth 
week (lig. 3) there was clear evidence of subperiosteal bone formation and of small cavities 
in the shaft and metaphysis containing sequestra. During the third month the bone 
recalcified, sequestra underwent absorption, and the cavities disappeared. Within six 
months (Fig. 4) healing was almost complete. 


weeks by the appearance of areas of increased density. Small sequestra, and when there 
was no secondary infection large sequestra, were often absorbed. New subperiosteal bone 
was laid down in onion layers and recalcification of the shaft took place (Figs. 2-4). Measur- 
able increase in length of the affected bone appeared only in three cases (Fig. 1). 
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SUBACUTE OSTEITIS (Williams ef al. 1932) 


In nine cases of osteitis, toxaemia was not severe and the life of the patient was never 
in danger. In seven cases the infecting organism was a staphylococcus aureus and in two 


cases a penicillin-sensitive streptococcus. 


Benign character of streptococcal osteitis in children—In infancy, osteitis is frequently due 
to a streptococcus and the disease differs from staphylococcal infection in several respects. 
Severe toxaemia is unusual and abscess formation and joint infection are common—probably 
due to the thin and porous infantile cortex and delicate epiphyseal cartilage. Sequestration 
is rare and sequestra are usually absorbed spontaneously. Bone deformities are quickly 
rectified by growth and full joint function is restored early. Even before the introduction 
of antibiotics these cases responded well to minor surgical intervention and in only two cases 
in the past eighteen months was penicillin administration considered necessary. 


Treatment of subacute osteitis— Penicillin was given in the dosage shown in Table ITI. 
A patient with extensive osteitis of the parietal bone and a discharging sinus was treated 
with local and parenteral penicillin for seven days. The sinus was then excised, the necrotic 
with penicillin-sulphathiazole 


outer table curetted and the wound sutured after “ frosting 
powder. Healing was uneventful; penicillin was discontinued on the eighth day after removal 
of the stitches. Within one month there was no clinical evidence of a bone defect and radio- 
graphic examination showed a healed lesion. Of two cases of osteitis of a rib with large soft 
tissue abscesses, one resolved rapidly after aspiration of pus and injection of penicillin; in 
the other, the abscess was incised and healed after primary suture. In each case, parenteral 
penicillin was continued for twenty-one days. Three cases (streptococcal infection of the 
humerus, and staphylococcal infections of the tibia and fibula) treated by penicillin for 
twenty-one days, healed without surgical intervention. One case of streptococcal osteitis 
of the ilium required open drainage of a large retro-peritoneal abscess; penicillin was instilled 
through an indwelling tube for four days and given parenterally for three weeks; healing was 
complete in ten weeks. One case of osteitis of the lesser trochanter was given intramuscular 
injections of penicillin for twenty-one days and recalcified satisfactorily after ten weeks. 


CHRONIC OSTEITIS 


The indications for surgical treatment were pain in the bone, pain or swelling in an 
associated joint, and sinus or abscess formation. The presence of a cavity or sequestrum is 
not necessarily an indication for surgical treatment. When there was cavitation or sequestrum 
formation after treatment of acute osteitis, the patient was given penicillin in the dosage 
given in Table III for five days, the cavity then laid open, the sinus excised, granulations 
and sequestra removed and the cavity saucerised. Bone chips from surrounding healthy 
cortex were sometimes inserted. The tissues were “ frosted ’’ with penicillin-sulphathiazole 
powder, a fine-bore rubber tube inserted into the depths, and the wound closed with silk- 
worm gut. After instilling 100,000 units of penicillin, the limb was immobilised in plaster of 
Paris. After daily injection of 100,000 units, and also parenteral administration of penicillin, 
the tube was removed on the third day, unless organisms were found, in which case the 
treatment was continued for ten days. Persistent sinuses were excised under an “‘ umbrella ”’ 
of parenteral penicillin and the limb immobilised in plaster until radiographic examination 
showed complete separation of the sequestrum which was then removed. Immobilisation 
was continued long enough to avoid the risk of fracture. Fourteen such cases have been 
treated with excellent functional and cosmetic results, with non-adherent scars and a remark- 
ably short convalescence. Two chronic bone abscesses (Brodie’s abscess) have been treated 
successfully by the same technique. Neither case gave a history of acute osteitis. 
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DISCUSSION 


In this series, the organism was penicillin-sensitive in every case. There were no deaths 
and only in case 9 do we expect any disability. Ten cases (three subacute) were treated suc- 
cessfully without surgical intervention. The incidence of sequestrum formation requiring 
surgical intervention is high (20 per cent.) and it compares unfavourably with reports from 
other hospitals (McAdam 1945, Agerholm, Trueta, and Aird 1946). Sequestration may 
sometimes be inevitable, but with earlier diagnosis the frequency should diminish. In eighteen 
of the thirty cases pus was present under the periosteum or in the soft tissues when the patient 
was admitted to hospital. The real duration of illness is often difficult to assess and the 
figures given in Table II indicate only the duration of pain in the affected part. Moreover in 
all cases in which sequestration occurred there was severe infection with extensive raising 
of the periosteum. Nevertheless there were three errors in technique: 1) penicillin was some- 
times discontinued too early; 2) Cases 11 and 14 were encased in plaster during the initial 
stage of treatment and tension was probably not relieved; 3) four incised wounds were left 
unsutured, and packing prevented restoration in continuity of the periosteum; during sub- 
sequent ward dressings penicillin-insensitive organisms were grown from these wounds on at 
least one occasion. In subsequent cases when the wound was sutured after incision and 
evacuation of pus, or after drilling of bone, there was healing by first intention and no seques- 
tration. Wound suture after the relief of tension is the most important single step in preventing 
sequestrum formation (Agerholm and Trueta 1946). Drilling should seldom be necessary, 
but less harm will be done by bone-drilling followed by suture than by incomplete relief of 
tension. In two of three cases incised immediately after aspiration it was found that the 
evacuation of pus by aspiration had been incomplete. When pus is found under the peri- 
osteum, or in the soft tissues, it is clear that tension in the marrow cavity has already been 
relieved and bone drilling should be unnecessary. Guttering and saucerisation have no place 
in the modern treatment of acute osteitis. Arthritis in an associated joint has been satis- 
factorily treated by aspiration with or without local instillation of penicillin. 


The dosage and duration of penicillin administration still presents problems. Garrod 
1944) and Kolmer (1945) consider that inhibition of the standard staphylococcus in un- 
diluted serum constitutes a therapeutic level. Bodian (1945) advocated a dose of 1000 units 
per lb. body weight per twenty-four hours by intramuscular injection. Buchanan (1946) 
found that such doses were insufficient to maintain a constant therapeutic level in the blood, 
and reported that 2000 units per lb. per twenty-four hours were necessary. Since less sensitive 
organisms than the Oxford staphylococcus might be encountered, we decided to use a daily 
dose of 5000 units per Ib. body weight. Table III shows the dosage at present in use. It is 
similar to that recommended by Hudson (1946) and Agerholm and Trueta (1946). 


The most economical method of giving penicillin is by drip transfusion into a muscle. 
Formerly this was our routine method of administration and Eudrip No. 3 appeared to be 
a satisfactory apparatus. However it was never popular with the nursing staff because: 
1) an ill and restless child needs constant supervision to ensure that the needle remains in 
place; 2) the needle in the thigh causes discomfort and restriction of movement ; older children 
stated their preference for intermittent injection; 3) the rate of flow is often difficult to control 
and after repeated sterilisation the apparatus requires more frequent attention; 4) despite 
reinsertion of the needle in new positions every second day, sterile abscess formation is not 
uncommon. Continuous infusion was therefore abandoned in favour of intermittent intra- 
muscular injection. Intramedullary injection (Aird 1945, McAdam 1945) has not been used 
because of the risk of introducing penicillin-insensitive organisms, and because in older 
children it is difficult to penetrate the cortex of a long bone with a needle. The veins of a 
child are not suitable for continuous intravenous infusion and since adequate blood levels 
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are maintained by intramuscular injection, it is unwise to run the risk of thrombosis and 
infection from intravenous administration. Oil-wax suspensions are used only to give a com- 
plete night’s rest: the injection is more painful than that of watery solutions; urticarial re- 
actions occur; and in a small child frequent injections cause palpable and radiographic 
evidence of soft tissue thickening. 

In earlier stages penicillin administration was stopped when septicaemia was con- 
trolled, and in twenty-two cases penicillin was given only for periods of nine to fourteen days 
(Table II). It would now appear, however, as the result of marrow cultures, and the reports 
of Aird (1945) and McAdam (1945) that fourteen days is the shortest safe period of adminis- 
tration, and in order to be sure of sterilisation of the bone we have continued administration 
for at least twenty-one days. This appeared to be adequate in Cases 24 to 30. Two methods 
of treatment have since been adopted. In both groups, intermittent injections were given 
for ten days (until septicaemia was controlled). In the first group, the bone infection was then 
attacked by a modification of the intermittent method of treatment of staphylococcal in- 
fections suggested by Bigger (1944) (2), shown in Table V. In the other group, penicillin was 
given in a dose of 100,000 units three times a day from the eleventh to the twenty-first day, 
this being based on experimental work on penicillin levels in bone cavities after sequestrectomy 
and conforming to the work of Florey (1946) on wounds. It is too early to report on the 
results of these methods. 


TABLE \ 


SCHEME OF CONTINUOUS, FOLLOWED BY INTERMITTENT, PENICILLIN THERAPY 





| 

Days Dose of Penicillin | 

| 

Ist to 10th 5000 units per Ib. per 24 hours | 

11th No penicillin | 

12th and 13th 5000 units per Ib. per 24 hours 

14th No penicillin | 

15th and 16th 5000 units per Ib. per 24 hours 

17th and 18th No penicillin 

19th and 20th 5000 units per Ib. per 24 hours 





Until a more satisfactory explanation is given, we suggest that removal of the stimulus 
of continuing infection by sterilisation of the bone explains the absence of dense involucrum 
formation in cases of osteitis treated with penicillin. As a corollary, the appearance in the 
X-ray film of excess formation of new subperiosteal bone may indicate that the bone is still 
infected and that penicillin should be continued or the dose increased. Urticarial reactions 
occurred in four patients with chronic osteitis during a second course of penicillin. Another 
patient, receiving a second course, developed painful hydrarthrosis of the small joints of the 
hand. Sulphonamides have not been given to any case since penicillin became available, but 
we now intend to asses the value of combined penicillin-sulphathiazole therapy as suggested 
by Bigger (1944). 


SUMMARY AND CONCLUSIONS 


1. Acute osteitis as seen in a large children’s hospital is described briefly. 
2. Treatment of a series of cases of acute osteitis with penicillin is discussed under the 


headings of investigation, penicillin administration, surgical procedure, radiographic appear- 


ance and results. The findings are tabulated. 
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3. Recent investigations suggest that no time limit can be set to the duration of peni- 
cillin administration. At present, routine marrow puncture appears to be the only certain 
method of control. We see no reason to alter the dosage set out in Table III. Administration 
should be continued until the marrow culture is sterile. 

4. The methods adopted in subacute and chronic pyogenic bone infections are de- 
scribed separately. 


All cases were treated in Mr Matthew White’s unit at the Royal Hospital for Sick Children, Glasgow 
I wish to express my gratitude for his constant advice and encouragement. I wish also to thank Dr 
Montgomery, Dr Guthrie, and Dr Buchanan of the Pathology Department for their help and guidance 
in the attempt to solve some of the problems of penicillin therapy; and Dr Suttie for his interest and 
help in the interpretation of X-ray films. 
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PLASMA CELL TUMOURS 


GEORGE LUMB AND T. M. PrRossor, LONDON, ENGLAND 


From the John Burford Carlill Laboratories 
and the Radiotherapy Department, Westminster Hospital, London 


This review is based on fifteen cases of plasma cell tumours which have been seen in 
recent years at the Westminster Hospital. In studying the widely different clinical features 
an attempt has been made to demonstrate various manifestations of this disease-process. 
The term multiple myelomatosis is used in this paper when a number of bones are involved. 
Single tumours are described as solitary plasmocytoma, either of bone marrow or of soft 
tissue according to their origin. An attempt will be made to correlate these newly reported 
cases with others already reported in the literature and in so doing to make a comprehensive 


classification of the disease. : 
HISTORY 


William McIntyre (1850) reported the first case of this condition under the name of 
mollities ossium. A microscopical report was given by Dalrymple, and Bence-Jones showed 
the presence of an unusual protein substance in the urine. Rustizky (1873) writing twenty- 
seven years later, has been credited with the first histological definition and seems to have 
been the first to recognise the disease as a specific affection of the bone marrow. Kahler 
(1889) is cited as the first to describe the clinical condition. Only the name of Bence-Jones 
remains from the original trio as being responsible for the discovery of a protein substance 
found in the urine in many Cases. 

Since that time numerous case reports have appeared in the literature, and good early 
reviews were made by Martiri (1915), Wallgren (1920), and Geschickter and Copeland (1928). 
The disease was usually known as multiple myelomatosis, and at the time of Geschickter 
and Copeland’s paper only five cases of disease in a solitary bone focus were to be found in 
the literature. Multiplicity of tumours was regarded as a cardinal symptom, and 90 per cent. 
were shown to have involvement of ribs, sternum, clavicle, and lumbar spine. 

More recently it has been shown (Cutler e¢ a/. 1936, Willis 1941) that the condition often 
arises in a single focus which may reach considerable size before spreading to other bones. 
More cases have also been described where solitary tumours of bone remain without any 
other organ being involved. 

A tumour, at first sight somewhat different from those described above, arising in the 
soft tissues of the nasopharynx but with a histological appearance similar to the bone tumour, 
is now recognised as belonging to the same disease group. Many of these cases have now 
been described, some remaining confined to soft tissues, and a smaller group associated 
with bone marrow tumours. Extramedullary soft tissue tumours have also been described 
outside the nasopharynx, and Hellwig (1943) who reviewed all extramedullary tumours 
reported since 1905 was able to find thirteen examples, the sites being the pleura, medi- 
astinum, spermatic cord, thyroid, ovary, intestines, kidney, and skin. Gordon and Walker 
(1944) reported a case occurring in the lung, and Ulrich (1939) reported one arising in the 
testis. 

Microscopically all these tumours, whether intra-medullary or extramedullary in 
position, are most commonly composed of plasma cells, the majority of which are mature, 
but with a certain number of intermingled immature forms. The histological details and 
cell types will be discussed later but mention of this point is made here in order to introduce 
the final and most rare variety of the disease in which plasma cells appear constantly in the 
peripheral blood, with or without associated bone tumours, but always with diffuse bone 
marrow infiltration of cells of the plasma cell type. 
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Subgroups of the disease—It is seen, therefore, that various subgroups of the disease 
can be enumerated, and an attempt will be made to present our cases in such a manner as 
to demonstrate these groups: 


l. Bone Marrow Tumours— 
(a) Multiple at onset. 
(6) Solitary at onset, with subsequent multiple spread. 
(c) Solitary bone marrow tumours. 


2. Extramedullary Tumours 
(a) Confined to the nasopharynx. 
(o) Primary in nasopharynx but associated with lymph node involvement. 
(c) Primary in nasopharynx but associated with bone marrow involvement. 
(d) Very rare examples occurring in other tissues, 7.e., pleura, testes, skin, etc. 
(e) Confined to the conjunctiva. 
(A somewhat doubtful group probably of granulomatous origin; for examples see 
Hellwig 1943). 
3. Generalised Spread (from 1 or 2 above)— 
(a) Spread to viscera, liver, spleen, etc. 
(b) Plasma cell leukaemia. 


Case Histories 


Case 1. J. B., male, aged 60 years. Under care of Dr S. P. Meadows. Admitted to hospital 
December 13, 1945, complaining of pain in chest, and back between shoulder blades, three months’ duration 
Two months before admission noticed tearing pain in chest associated with cracking sound “‘ as if a rib 
had broken.”’ This occurred twice. For one week before coming into hospital aware of hard, painless 
lump on left side of head. During this week suffered several severe epistaxes. On examination—Thin and 
pale. Signs of congestion of bases of lungs. Abdominal mass felt in right epigastrium. Hard nodule felt 
over left temporal region and another just below left nipple, both apparently attached to bone. Patient’s 
general condition very poor. Went steadily downhill and died December 26, 1945. IJnvestigations—Radio- 
graphic examination showed clear oval areas in fourth and eighth right ribs, and in third, sixth, seventh 
and eighth left ribs. Body of eighth thoracic vertebra collapsed. Bence-Jones protein found in the urine 
on several occasions. Post-mortem examination: Skeleton—One tumour found in calvarium lying over the 
vertex, half-inch in diameter; another seen in left temporal bone; they were soft and purple on the cut 
surface. Similar bony tumours, some more frankly haemorrhagic, found in second, third, fourth, fifth, 
sixth, and seventh right ribs. Masses all lay near the angles; pathological fractures had occurred through 
each deposit. The fifth and eighth left ribs showed similar appearances. All vertebrae contained small 
haemorrhagic tumours. Body of eighth thoracic vertebra collapsed and over its anterior aspect was a 
white fleshy tumour. Sternum was fractured through the body and on section contained many similar 
deposits. Post-mortem examination ;: Viscera—aAll organs normal with the exception of: Tvachea—Reddened ; 
large laminated blood clot at the carina blocking both main bronchic lot showed organisation. Lungs 
Both lungs grossly oedematous; bronchi contained fluid blood. Liver—Weight sixty-eight ounces; not 
obviously enlarged but many small white deposits both sub-capsular and in depths of the organ. Spleen 

Weight seven ounces; appeared normal to naked eye with exception of patchy capsular thickening 
Cause of death—Oedema of lungs following large epistaxis. Microscopic appearances—Ribs—Tumours 
composed of masses of cells, lying in scanty trabeculated stroma and completely replacing normal bone 
architecture; the majority closely resembled plasma cells; some binucleate and larger forms present. Lives 

The masses seen naked eye were composed of cells similar to those in the bone tumours (Fig. 28); diffuse 
infiltration of plasma cells throughout the sinusoids. Spleen—Some congestion; groups of plasma cells 
seen lying in the sinuses (Fig. 30) 

Case 2. W.M., male, aged 52 years. Under care of Mr E. P. Brockman. First seen complain- 
ing of pain in back, present six weeks. On examination—General condition poor. Radiographic examina- 
tion revealed multiple clear-cut, punched-out areas in skull, ribs, vertebrae, femora, and ilii, scattered 
diffusely throughout the bones. Jnvestigations—Bence-Jones proteinuria positive on numerous occasions 
Patient deteriorated rapidly; died eight weeks after onset of symptoms. Post-mortem examination—Cause 
of death—Scattered broncho-pneumonia, Multiple small, soft, purple tumours found in bones enumerated 
above (Figs. 1-2). No other abnormalities found. Microscopic examination of tumours revealed masses 


of plasma cells in scanty but vascular stroma. 
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jase 3. C. T., male, aged 45 years. Under care of Sir Stanford Cade. First seen April 1932, 
complaining of intermittent pain and stiffness in the back progressing to severe pain ard inability to bend 
forward. Symptoms present two years. On examination—Firm swelling found in the back just lateral 
to second and third lumbar vertebrae. No loss of sensation or power in lower limbs. Radiographic ex- 
amination showed osteolytic process in second and third lumbar vertebrae but no other bone lesions. 
Treatment and subsequent history—Forty-eight radon seeds, each 1 millicurie, inserted into the tumour by 
Sir Stanford Cade; resulted in complete loss of pain and diminution in size of tumour. Symptoms recurred 
September 1932. Radiographs then showed osteolytic lesions of punched-out type in skull, fourth, fifth, 
sixth, seventh, ninth, and tenth right ribs, sixth and seventh left ribs, and right ilium (Figs. 3-4). 
Investigations—Blood counts normal. Repeated examinations for Bence-Jones protein always negative. 
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Case 2 Longtiudinal section of Case 2. Longitudinal section of vertebrae showing 
femur and ilium showing multiple haemorrhagic tumour and collapse of vertebral body 
haemorrhagic deposits with transgression of intervertebral disc. 


Biopsy of tenth rib November 2, 1932, showed tumour composed entirely of cells morphologically similar 
to plasma cells, both mature and immature (Fig. 19). General health at this time reasonably good. Patient 
discharged. Remained well for some weeks when he began steady downhill course and died February 


1933, three years after onset of symptoms. No autopsy performed 


Case 4. J. P., female, aged 55 years. Under care of Mr E. P. Brockman. Admitted February 19, 
1947, complaining of pain in right arm. Gave history of having fallen on outstretched hand six months 
previously. Radiographs showed fracture of upper end of humerus passing through what was considered 
to be an osteoclastoma (Figs. 7-9). On examination—No abnormal signs other than wasting of muscles 
round right shoulder girdle, and a pulsating hard swelling fixed to bone over anterior aspect of upper end 
of humerus with a distended vein running over it. All shoulder joint movements restricted. Towards 
the end of February patient complained of pain in the low back. Followed a downhill course and died 
March 15, 1947, with left sided broncho-pneumonia and empyema. J/nvestigations—Wassermann and 


Kahn tests negative. Blood counts normal. Repeated tests for Bence-Jones proteinuria negative. Radio- 
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graphs at the end of February showed change in the tumour of the humerus towards an osteolytic appear- 
ance of malignant type. In the spine, collapse of body of third lumbar vertebra noted. No other bone 
tumours found. Post-mortem examination—Letft sided empyema confirmed and found to be extensive, 
penetrating the interlobar septum; underlying broncho-pneumonia. At the base of the brain was a collec- 
tion of green pus, similar in appearance to that in the chest: spread had evidently occurred from the 
chest through site of twelth thoracic vertebra which was collapsed and replaced by soft red tumour, thus 
laying open the spinal canal. The third lumbar vertebra was also collapsed. Small red nodules seen in the 
majority of the vertebrae. No other tumours found except that in the humerus; upper half of bone 
replaced by pink-grey mass showing areas of haemorrhage, with pathological fracture at lower end of 
lesion. Cut surface of sternum showed marrow increase of purple appearance but no actual tumours. 
Microscopic examination Tumours’ showed 
aggregations of cells, the majority with eccentric 
nuclei of typical plasma cell appearance; 


binucleate and large forms common 


Case 5. P. B., male, aged 41 years. 
Under care of Sir Stanford Cade. Complained of 
intermittent pain in right shoulder for three 
months, becoming so severe that he could not 
lift hisarm. Sleep impossible. On examination 
February 1946, large firm, slightly tender 
swelling under right deltoid muscle extending 
anteriorly across shoulder joint halfway along 
the clavicle and posteriorly across lateral border 
of the scapula lumour fixed to bone. Biopsy 
performed and diagnosis of plasmocytoma made 
Fig. 22). Investigations—Numerous tests for 
Bence-Jones protein and albumen in the urine 
negative. Wassermann negative. Radiographs 
March 1946 showed multiple small round areas 
of decalcification in upper end of right humerus 
and acromion process (Fig. 5). Multiple small 
areas of cortical destruction also extended down 
inner side of humerus. Considerable soft tissue 


swelling of whole shoulder region. Skull and 





other bones showed no other abnormality. 


Further radiographs May 27, 1946, showed Fic. 3 
changes similar to those in the humerus in right Case 3. Vertebral column showing destruction 
ischium, right inferior pubic ramus, neck and and collapse of second lumbar vertebra 


greater trochanter left femur. One week later 

considerable thinning of anterior and posterior clinoid processes of the skull noticed. Subsequent histor) 
General condition on admission very poor. Gave history of loss of weight up to the time of admission. 
Followed a downhill course while in hospital. Died June 22, 1946. A few days before death further 


tumour noticed in skull just above right orbit. No autopsy performed. 


Case 6. V. B., female, aged 30 years. Under care of Sir Stanford Cade. First complained of 
pain in the back between shoulder blades 1942. Radiograph of spine at that time showed collapse of fifth 
and sixth thoracic vertebrae, Treatment for tuberculosis of spine by plaster jacket with periods of rest 
in bed (on one occasion for twenty months, April 1942 to January 1944) continued until August 1946 
when she developed motor and sensory loss of both lower limbs. December 1946 laminectomy per- 
formed, including removal of large mass of red tumour material from region of fourth, fifth, and sixth 
thoracic vertebrae which were grossly eroded. Patient’s condition not good enough to permit bone 
grafting; plaster jacket applied. After operation weakness of lower limbs improved; patient was able to 
move her legs; sensation returned. Admitted to the Westminster Hospital for radiation therapy January 
18, 1947. Microscopy of tumour showed typical plasma cells with large binucleate varieties (Fig. 21) 
Investigations—January 23, 1947—-Plasma inorganic phosphates 6-3 mg. per 100 c.c. Plasma urea 21 mg 
per 100 c.c. Serum alkaline phosphatase 6 units. Serum calcium 9-8 mg. per 100 c.c. Thymol turbidity 
and flocculation tests negative. Serum albumen 5 g. per 100 c.c., globulin 2-1 g. per 100 c.c., total 7:1 
g. per 100 c.c. Repeated tests for Bence-Jones proteinuria negative. Proteose present precipitated by 
salicyl-sulphuric acid; not by heat. Wassermann reaction negative. Radiographic examination—Radio- 
graphs on six occasions between 1942 and the end of 1945 showed no skeletal lesion other than collapse 
of the thoracic vertebrae (Fig. 10), On January 2, 1946, a clearly demarcated osteolytic lesion was seen 
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in the neck of the left twelfth rib. On February 21, 1947, the following lesions were found in radiographs 
taken in Westminster Hospital: multiple clear-cut, punched-out areas of complete translucency in calvarium 
of skull (Fig. 6), in fourth, fifth, seventh, eighth, and ninth left ribs, both pubic rami, upper end of right 
femur and both ilii. Subsequent history—Patient is alive at present time and although she lies in a plaster 
case her general condition remains satisfactory. 

The importance of this case lies in the fact that it demonstrates the long time interval, 
in this instance four years, which may elapse between onset of the primary tumour and 
involvement of the bone marrow of many 
bones, with a radiographic appearance 
which is identical ultimately with that of 
typical multiple myelomatosis. It should 
also be observed that Bence-Jones protein- 
uria was first noticed thirteen months 
after the second bone lesion and approxi- 
mately at the same time as the develop- 
ment of multiple tumours. This sequence 
of events shows that the diagnosis of a 
solitary bone tumour is justifiable only 
after a long follow-up period. Willis 
(1941) stated that any bone marrow 
plasmocytoma remaining solitary for more 
than one year could be accepted as a true 
solitary tumour, but this case shows that 
it is not possible to give any specific time 
interval, and that all solitary tumours 
should be followed up for many years 
with the possibility of spread to other 
bones always in mind. 





Case 7. J. K., male, aged 48 years. 
Under care of Sir Stanford Cade. Complained 


lic. 4 


Case 3. Radiograph of pelvis showing large deposits 


in the ilium of sharp intermittent pain at back of left thigh 


When seen July 1946, ten months after onset of 
symptoms, pain so severe and persistent that he was unable to bear weight. On examination—Smooth 
round, hard swelling with ill-defined edges visible just below left greater trochanter, fixed to femur but 
not to skin. Hip movements full. Biopsy performed. Diagnosis of plasmocytoma made (Fig. 13) 
I nvestigations—Serum alkaline phosphatase December 23, 1946, December 30, 1946, and July 8, 1947 
8 units. Serum acid phosphatase December 23, 1946—4-9 units. (all alcohol-stable). Plasma inorganic 
phosphates December 23, 1946—4-4 mg. per 100 c.c., and July 8, 1947—-3-4 mg. per 100 c.c. Serum calcium 
December 23, 1946—10-3 mg. per 100 c.c., and July 8, 1947—10-2 mg. per 100 c.c. On December 30 
1946, serum proteins were raised: albumen 4-8 g. per 100 c.c., globulin 3-9 g. per 100 c.c., total 8-7 g. per 
100 ¢c.c.  Thymol and colloidal flocculation tests positive, 3 plus and 5 plus respectively. On July 8, 1947 
after treatment, all these values had returned to normal. Serum proteins—albumen 4 g. per 100 c.c 
globulin 1-9 g. per 100 c.c., total 5-9 g. per 100 c.c. Flocculation tests negative. Numerous tests for 
Bence-Jones proteinuria and albuminuria consistently negative. Radiographs of all bones in the body 
December 22, 1946, and January 6, 1947, showed no abnormalities except in upper end of left femur where 
osteolytic changes in neck and trochanter extended slightly down the shaft (Figs. 17-18). Repeat radio 
graphic examinations January 16, 1947, and January 24, 1947, showed little or no change. Tyveatment 
and subsequent history—Treatment undertaken with high voltage X-rays only, using two ports of entry 
with skin dose 2000r to one, and 2800r to the other. Tumour dose, 3000r. General condition of patient 
while in hospital and during follow-up to present time has remained excellent. Now has no pain what 


soever in leg. 


Case 8. H.N., male, aged 72 years. Under care of Mr E. Stanley Lee. History of slowly in 
creasing pain in hips and legs and of solitary sacral tumour. General health good for one year from onset 
of symptoms, at which time uraemia developed. Death three weeks later. /nvestigations—Bence- Jones 
proteinuria present each time a test was made during last two months of life, but serum globulin was 
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never raised. Wassermann reaction negative. Post-mortem examination—Diagnosis of solitary tumour 
of the sacrum confirmed by careful post-mortem examination of entire skeleton, and negative radiographic 
findings in all bones of the body excluding sacrum, three weeks before death. Tumour of the sacrum large 
(8x86 cm.), fleshy, replacing entire bone and undergoing central necrosis (Figs. 15-16). Local in- 
vasion of posterior surface of rectum had occurred. Microscopic examination—Tumour composed almost 
entirely of typical plasma cells with some larger and binucleate forms lying in loose trabeculated matrix 
(Figs. 11-12). Cause of death—uraemia following renal tubular block, the association of which with 


myelomatosis will be discussed later (Iigs. 25-26). 

The presence of Bernce-Jones proteinuria 
with a solitary tumour is most unusual and Pe 
no other reference to it can be found in the 
literature. This case has been published in 
detail by one of us (Lumb, G., 1947). 


Case 9. E. B., female, aged 66 years. 
Admitted to hospital March 1946 under Mr E. Stanley 
Lee, complaining of choking feeling in the throat for 
one year and difficulty in swallowing for three months. 
On examination—Large red nodular growth, ulcerated 
at one point, affecting right vallecula and extending 
across posterior third of tongue to left vallecula, and 
laterally into pharyngeal wall on right side. No 
enlarged cervical glands. /nvestigations—Wassermann 
and Kahn tests negative. Blood count normal. Urine 
examination no abnormality. Biopsy April 8, 1946 
tumour composed entirely of typical plasma cells. At 
the point of ulceration, there was infiltration with 
inflammatory cells, including polymorphs. Tveatment 
by high voltage X-rays and teleradium totai dosage 
3100r to the tumour. In May 1946 mass had com- 


pletely disappeared. Up to present time patient has 





been in normal health; no recurrence Fic. 5 
‘, = aa . ° fF rig a6 x. 
Case 10. S. F., male, aged 34 years. Under —— ee ee 
care of Sir Stanford Cade. January 1945 first com- 

plained of cough and dyspnoea not relieved by treatment.  Investigations—-March 1945 biopsy per- 
formed of small subglottic tumour, 1 cm. in diameter, situated below posterior part of right vocal cord. 
Microscopic diagnosis of plasmo- 
cytoma made. Wassermann and 
Kahn tests, blood counts and 
urine tests all normal. After treat 
ment by teleradium with tumour 
dose of 5000r, mass disappeared, 
and he remained well with no re 
currence of symptoms until last 
seen February 1947. Then went 
to live in Edinburgh. We have 
received following report from 
Edinburgh Royal Infirmary: ‘* On 
examination of the larynx June 18, 
1947, when the patient reported 
complaining of increasing breath 
lessness for six weeks, a swelling 
was seen in the subglottic region 
protruding into the lumen from 
the anterior wall. Dyspnoea in 


creased and tracheotomy was 





performed later the same day. A 
Fic. 6 piece of tumour was removed for 
Case 6. Radiograph of skull showing multiple punched-out areas. biopsy and the histologist re- 
ported a plasmocytoma, A further 
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course of irradiation is contemplated. Urine is still negative for Bence-Jones protein. { Radiographs of the 


entire skeleton show no bony tumours and there are no enlarged cervical glands. The patient’s general 


health remains good.”’ 


Fic. 8 





Fic. 9 


Case 4. Fig. 7 is radiograph of right humerus showing a lesion resembling 

an osteoclastoma and including a pathological fracture. Fig. 8, radiograph 

of same bone one month later shows osteolytic change in the lesion. Fig. 9, 
four months after the original radiograph, shows complete osteolysis 
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Case 11. Soldier, aged 20 years. Under care of Sir Stanford Cade and Dr F. M. Allchin. History, 
seven years’ duration, huskiness and difficulty in breathing, not severe enough to warrant treatment until 
January 1944 when thyrotomy was performed in the Army and a mass removed from right vocal cord 
Microscopic examination of this tissue showed sub-epithelial accumulation of plasma cells, but the general 
appearances were considered to be those of a chronic inflammatory process. Repeated Wassermann tests 
negative. No evidence of tuberculosis or leprosy. Gram and Ziehl-Neelsen staining of sections revealed 
no organisms. Possibility of lichen planus excluded. In succeeding years no definite diagnosis made. 
Further small masses appeared so that March 12, 1947, when seen for first time in Westminster Hospital 
he showed following lesions: On examination—Tongue—Multiple cracks and fissures with induration and 
underlying firm areas. Palate—Extending round labial aspect of teeth a red raised area firm and not 
tender, From the hard palate extending on to the soft palate, two raised, firm, non-tender, red patches 
Larynx—Epiglottis and arytenoids thickened and the surface heaped up producing an appearance similar 
to that in the palate. In right subglottic region further similar plaque of red rough heaped-up epithelium ; 
the lumen of glottis stenosed. Jnvestigation 

Further biopsies from tongue and palate 
showed aggregations of plasma cells lying 
under epidermis. A number of binucleate 
forms seen. Clumps of cells infiltrated deeply 
but no invasion of epidermis and no ulceration 
(Fig. 20). Sections stained Gram and Ziehl- 
Neelsen showed no micro-organisms, and in 
view of remarkable uniformity of cell-type, 
unusual in inflammatory changes, it was 
considered that neoplastic origin was more 
probable. Teleradium therapy in conjunction 
with high voltage X-rays instituted, with 
tumour dosage of 5500r. June 25, 1947, all 
lesions had disappeared leaving only some 
oedema of arytenoids. Urine tests for Bence- 
Jones protein repeatedly negative. Serum 
proteins 7-5 g. per 100 c.c. Blood chemistry 


in other respec ts normal 


Case 12. P. E., female, aged 24 
years. Under care of Sir Stanford Cade 
First complained March 1941 of swelling in 
left cheek and left side of face with difficulty 
in breathing through left nostril. Jnvestigations 

October 1941 Caldwell-Luc operation per- 
formed with extensive removal of soft growth 
in left lateral nasal wall. Routine examina- 


tion showed positive Wassermann and Kahn 





Fic. 10 


Radiograph of spine showing complete osteolysis 
o t p 


reaction. Congenital syphilis diagnosed, and Case 6. I 
of thoracic vertebrae. 


anti-syphilitic treatment instituted. Micro- 
scopy of the tumour showed it to be com- 
posed entirely of plasma cells and, despite associated syphilis, the diagnosis of plasmocytoma was 
thought likely. Tyveatment and subsequent history—Teleradium therapy instituted. Radiographs showed 
no bone tumours in skeleton. Remained well and in October 1945 was delivered of normal child. Wasser- 
mann test at this time negative and has remained so since. Continued well until July 1946 when again 
developed epistaxis from left nostril, with recurrence of soft tumour in left lateral nasal wall and antrum 
Readmitted to hospital September 1946 and further course of irradiation given. October 23, 1946, opera- 
tion performed for removal of antro-nasal wall and ethmoid tissue, including the tumour mass. Micro- 
be a plasmocytoma (Fig. 24). Repeated tests for Bence-Jones 


scopic examination showed tumour t 
proteinuria negative. Has remained well until present time. 


Case 13. G.P., male, aged 44 years. Under care of Sir Stanford Cade and Dr F. M. Allchin. First 
complained of sinusitis January 1944 at which time a nasal polyp was removed with complete relief until 
June 1945. On examination—Right side of nose obstructed, with associated discharge and epistaxis. 
Investigations—September 1945, Caldwell-Luc operation performed and numerous polypi removed. Two 
months later epistaxis recurred. January 12, 1946, examination revealed friable bleeding mass arising 
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from mid-meatal region causing depression of inferior turbinate bone. January 28, 1946, biopsy showed 
a tumour composed entirely of plasma cells (Fig. 23). Repeated urine tests failed to demonstrate 
Bence-Jones protein. After teleradium treatment with tumour dosage of 5450r, the tumour disappeared 
and patient was well until enlargement of upper deep cervical glands on right side occurred. This 
swelling disappeared completely after further teleradium treatment, and patient remained well 
until November 1946 when he complained of left sciatic pain. Radiographs of lumbar spine and 
pelvis February 17, 1947, showed no 
bone lesions. Patient went to South 
Africa, March 1947. Rectal exam- 
ination at this time showed no 
evidence of enlargement of prostate 
nor was there any clinical evidence 
of prostatic disease. Patient admitted 
Groot Schuur Hospital in Capetown 
April 9, 1947, and they report general 
condition at this time poor; deterior- 
ated rapidly; complete paralysis with 
all signs of cauda equina lesion; sensory 
loss to level of groins including saddle 
area; complete incontinence. Left 
seventh and right eighth ribs showed 
swellings anteriorly, with radiographic 
evidence of loss of bone structure and 
expansion. Patient died May 4, 1947. 


Post-mortem examination refused, but 





one involved rib removed and showed 


Fic. 1] microscopical evidence of plasma cell 
Case 8. Photomicrograph showing general trabeculated appear- tumour. Other investigations showed 
ance of tumour. Magnification x 60. haemoglobin 13 g. per 100 c.c., red 


blood corpuscles 3,490,000 per cu.mm, 
white blood corpuscles 17,600 per 
cu.mm., neutrophils 78 per cent., 
lymphocytes 16 per cent., monocytes 
2 per cent., eosinophils 4 per cent. No 
plasma cells seen Sternal marrow 
showed no abnormalities Lumbar 
puncture showed complete — block 

protein 140 mgm. per 100 c.c., globulin 
increased, one lymphocyte per 100 c.c 
Blood chemistry normal. Wassermann 
reaction negative. Bence-Jones protein 


present In urine 


Case 14. A. G., male, aged 77 
years. Under care of DrS. P. Meadows. 
First seen November 1945, with = six 


months’ history of shortness of breath 





5 and aching pain in chest. Also had 
oe ‘ 9 in productive cough and indetinite ab 
Fic. 12 dominal pain. Had lost two stones in 


Case 8. High power view of same tumour as Fig. 11. ee. = petal teagan 
Magnification » 240. On examination—-Emphysematous with 
basal chronic bronchitis and _ slight 

oedema both ankles. J/nvestigations 
November 7, 1945, peripheral blood showed haemoglobin 25 per cent., red blood corpuscles 1,600,000 
per cu.mm, colour index 0-8, white blood corpuscles 5400 per cu.mm., neutrophils 13 per cent., 
lymphocytes 52 per. cent., monocytes 4 per cent. Remaining 31 per cent. of cells, after peroxidase 
staining and demonstration of motility with supravital dyes, labelled monoblasts. December 3 
1945, blood count much the same haemoglobin 36 per cent., white blood corpuscles 12,100 per cusmm 


THE JOURNAL OF BONE AND JOINT SURGERY 





inhi teals 





ocean tin ee 


“1 


ix 
th 
ud 
b 


In 


th 
ht 










PLASMA CELL TUMOURS 


neutrophils 17 per cent., lymphocytes 22 per cent., monocytes 9 per cent., monoblasts 52 per cent.; 
count of 500 bone marrow cells showed 30 per cent. normal looking plasma cells (Fig. 14). 
Distribution of other cell types normal. Urine tested repeatedly; showed each time presence of 
Bence-Jones protein and albumen, Blood proteins November 12, 1945—albumen 3-61 g. per 100 c.c., 
globulin 3-82 g. per 100 c.c., total 7-43 g. per 100 c.c., and blood urea 42 mg. per 100 c.c. Radio- 
graphic examination of the entire skeleton November 12, 1945, November 30, 1945, and December 7 
1945, showed no bone tumours, While 


in hospital patient’s general condition 
became weaker and after gradual de- 
cline signs of right subdural haemorr- 
hage appeared December 10, 1945. 
Died December 12, 1945. Post-mortem 
examination—Large subdural haema- 
toma lying over right parieto-occipital 
region causing depression of under- 
lying brain which was otherwise normal. 
Heart showed left ventricular hyper- 
trophy but was otherwise normal 
Liver weighed — sixty-eight ounces; 
adherent to anterior abdominal wall 
over right lobe by old adhesions in- 
volving area two inches square. Spleen 
enlarged and congested. Several lymph 
nodes of coeliac and para-aortic group 


enlarged. Sternum, ribs, vertebrae, and 





shaft of right femur showed hyper- 
trophic purple marrow with oval cyst Fic. 13 
three-quarters by half-inch containing Case 7, Photomicrograph showing typical plasma cell appear 
soft purple marrow substance in neck ance. Magnification 160. 
of right femur. Microscopic examination 
Bone marrow—Sections from various 
areas showed plasma cells of typical 
appearance in clumps among. other 
marrow cells Liver—Areas of fatty 
degeneration Principle change was 
congestion of sinusoids, all of which 
were wide open, thus spreading liver 
cells apart. Inthe sinusoids, apart from 
erythrocytes, were numerous’ typical 
plasma cells. Kupffer cells not generally 
enlarged but there were deposits of 
haemosiderin in some (Fig. 29). Spleen 
Congested. Occasional plasma cells 
seen in the sinusoids but no true in- 
vasion demonstrated Lymph node 
from para-aortic group—normal archi- 





tecture but sinuses widely distended 
and contained aumerous plasma cells 
Fig. 31) 





Fic. 14 
This case is most interesting Case 14, Photomicrograph showing high power view of sternal 
in that despite the large number marrow smear. Magnification » 800. 


of plasma cells in the bone mar- 

row and their presence in viscera such as the liver, spleen, and lymph nodes, the 
ibnormal cells in the peripheral blood appeared to be monoblasts. This phenomenon 
is well recognised in other types of leukaemia where differing cell varieties appear in 
the marrow and the peripheral blood. The case may be described as an example of 
leukaemic plasma cell leukaemia. 
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Fic. 5 


Case 8. Specimen of sacral tumour removed at autopsy showing complete 
spread of tumour over anterior surface of 


right ilium. 





Fic. 16 
Case 8. Radiograph of pelvis showing osteolytic 
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Case 15. S.M., male, aged 57 years. First admitted under care of Dr W. E. Lloyd, December 5, 
1941, with one month history of dizziness, head pains, cough, and pain left loin. On examination Signs 
of bronchitis both bases. Liver and spleen palpable at two fingers breadth below costal margin. No 
lymph node palpable. Mass felt on left side in region of left kidney. Investigations—Urine contained 
albumen and Bence-Jones protein January 28, 1942, and gave positive results in numerous subsequent tests. 


Serum proteins January 30, 1942, albumen 5-1 g. per 100 c.c., globulin 1-1 ¢. per 100 c.c., total 6-2 g 


5 





Fic. 17 Fic. 18 


Case 7. Radiographs of left femur showing solitary osteolytic lesion at upper end of the bone. 
lig. 17 antero-posterior projection. Fig. 18 lateral projection. 


per 100 c.c. Sternal marrow puncture January 27, 1942, 32-6 per cent. plasma cells in a count of 
500 cells. Despite this great increase in number of plasma cells the only other abnormality was relative 
reduction in erythrogenic tissue. Peripheral blood examination January 13, 1942—haemoglobin 62 
per cent., red blood corpuscles 3,000,000 per cu.mm., colour index 1-0, white blood corpuscles 7200 per 
cu.mm., neutrophils 46 per cent., lymphocytes 35 per cent., monocytes 11 per cent., plasma cells 8 per 
cent. Blood examination January 26, 1942—haemoglobin 63 per cent., red blood corpuscles 3,150,000 
per cu.mm., colour index 1-0, white blood corpuscles 9200 per cu.mm., neutrophils 36 per cent., lympho- 
cytes 49 per cent., monocytes 5 per cent., plasma cells 10 per cent. Radiographs of lumbar and thoracic 
vertebrae showed no bone tumours. Renal function test on December 24, 1941—blood urea 36 mg. per 
100 c.c., urea clearance test 57 per cent. of normal. Patient was discharged February 16, 1947, and died 
shortly afterwards at home. Unfortunately no autopsy performed. Despite lack of post-mortem ex- 
amination the diagnosis of myelomatosis is assured in view of the sternal marrow findings and it provides 
a good example of the rare condition of typical plasma cells occurring in considerable numbers in the 


peripheral blood (Fig. 27) which may well be termed plasma cell leukaemia. 


A résumé of various points from the case histories is shown in Table I. 
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Age B : + B Serum Protein 
Case Sex) in pl soit “on Radiographs ee Survival 
No. yrs INVOLVES INVOIVEC rotemuria | Albumen Globulin 
1 M. 60. Ribs, sternum, Infiltration Punched - out | Repeatedly 34 month 
vertebrae by plasma areas in ribs; positive 
cells of sinu- | and collapse of 
soids of liver vertebrae 
and spleen 
2 /M. | 52 | Skull, ribs, ver- None Punched - out Repeatedly 2} month 
tebrae, femora, areas in positive 
ilii atfected bones 
3M. 45° Skull, ribs, ver- None Osteolytic Repeatedly 3 years 
tebrae, right lesions in negative 
ilium second and 
third lumbar 
vertebrae 
4 F,. 55 Humerus and None Tumour in. Repeatedly 8 month 
vertebrae humerus  firsé negative 
resembling an 
osteoclastoma 
later becoming 
osteolytic 
5 M.| 41 Humerus, None Multiple _ Repeatedly 10 months 
ischium, skull punched out negative | 
areas in affected 
bones 
6 FF. 30 | Skull, ribs, ver- None Punched - out Unusual 30g. per 21g. per Alive now 
tebrae, pelvic areas iT proteose 100 c.c. 100 c.c. after 5 
bones, femora aftected bones present years 
7 |M. | 48 Femur only None Osteolyti« Repeatedly 48g. per 39g. per Alive nov 
lesion at upper negative 100c.c. in 100c.c. in after 24 
end of the left Dec. 1946, Dec. 1946, months 
femul! 40 g. in/ 1-9 g. in 
July 1947 July 1947 
8 | M. | 72 Sacrum only Kidney Large osteo- | Repeatedly 5-1g.per 2-5 g. per 13 months 
(tubular lytic lesion of negative 100 c.c 100 c.« 
blockage) sacrum 
9 F. | 66 None Pharynx No bone Negative Alive now 
tumours after 20 
months 
10 M 34 None Larynx No bone Negative Alive now 
tumours after 2) 
years 
11 | M. | 20 None Tongue, pal No bone Negative Alive now 
ate, larynx tumours after 7 
years 
21. | 2 None Lateral No bone Negative Alive nov 
nasal wall tumours after ( 
years 
13° M. 44 Ribs and Lateral Osteolytic Became 18g. per | 2-0 per g 34 years 
vertebrae nasal wall lesions in ribs positive 100 c.c 100 c.c 
after 3 years 
14 M. 77. Diffuse — infil Liver, spleen, No bone Repeatedly 3-61 g. per 3-82 g. per 7 months 
tration of bone and para tumours positive 100 c.« 100 c.c 
marrow aortic lymph 
nodes 
15 M. | 57 | Infiltration of Unknown Notumoursseen Repeatedly 5-1g. per 1-:1g.per 4 months 
sternal marrow in lumbar and positive 100 c.c 100 c.c 
thoracic spine 
Note 1.—Plasma cells were found in the peripheral blood of Case 15 
Note 2.—-Wassermann reaction was negative in all cases except Case 12, which had a positive reaction for a perio¢ 
Note 3.—Sternal marrow smears were examined in Cases 4, 5, 6, 7, 8, 13, and 14. All were normal with tl 


exception of 13 and 14 which showed 30 per cent., 32-6 per cent. of plasma cells respectively. 
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CLINICAL FEATURES 


Bone tumours—J/ncidence—Multiple myeloma is the most rare malignant tumour of 
bone. The incidence is stated to be 0-03 per cent. of all malignant disease (Geschickter and 
Copeland 1936) and it constitutes only 3 per cent. of all bone tumours (Cade ef al. 1947). 
Solitary plasmocytoma of bone is even more rare, and in a search of the literature only 
seventeen proved cases have been found (Lumb 1947). In this series, of the seven cases of 
multiple myeloma five were males and two were females. This is in agreement with other 
recorded series which show a preponderance of males over females in the region of two to 
one. It isa disease of adult life, occurring usually between the ages of forty and sixty, but it 
can appear in young adults (Case 6). Kaufman (1945) also reported a case of solitary 
tumour of the skull in a boy aged fourteen years. 

Site of multiple tumours—In multiple tumours the flat bones are chiefly affected, 
especially the bones of the thoracic cage—ribs, vertebrae, sternum, and after that in order 
of frequency the skull, femora, pelvis, and clavicle. Occasionally any bone may be 


| Most FREQUENT SiTE 
VL Common Sire 


CM FAIRLY Corgyon SivE 





Occasiowat Sire 


[ Leasr Common Sire 





DIAGRAM 1 DIAGRAM 2 
Site and frequency of multiple Site and frequency of solitary 
tumours tumours. 


involved (Diagram 1). Any part of the spinal column may be the site of the disease. In 
this series there was one case with disease in the lumbar vertebrae and one in the dorsal 
vertebrae. The body and the processes of the vertebrae may be involved. At first the 
tumours are usually small, but occasionally they grow to the size of a pigeon’s egg and 
sometimes become much larger (Case 4). 

Bone tumours originate in the cells of the bone marrow, but it is important to realise 
that any site in the bone may be attacked. ound or oval clear-cut masses of grey or purple 
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tumour tissue appear. Multiplicity of lesions is characteristic of the condition. In the 
skull and ribs the tumours may be palpated or even seen. Larger tumours of course are plainly 
visible, more especially after they have transgressed the bone and involved soft tissues 
(Cases 4, 5, and 8). Indeed, in this condition so much bone may be replaced by tumour 
that pathological fracture occurs, and when tumours involve the vertebral column, pressure 


on the spinal cord may give rise to compression paraplegia (Case 6). 

Site of solitary tumours—Solitary tumours tend to be larger than any individual mass 
of the multiple disease. Moreover the order of frequency of bones affected is different 
(Diagram 2). Thus of eighteen proved cases in the literature, six were in the femur, five of 
which were in the upper third (Zdansky 1927, Martin e¢ al. 1928, Rogers 1929-30, Harding 
and Kimball 1932, Rutishauser 1933, and Case 7 in the present series); four were in the 
vertebral column (Walthard 1924, Cutler e¢ al. 1936, Willis 1941, Lumb 1947); four in the 
bones of the pelvis other than the sacrum (Cutler et al. two cases 1936, Leedham-Green et al. 
1938-39, Gootnick 1945); two were in the humerus (Shaw 1923, Stewart and Taylor 1932); 
and one each in the tibia (Chesterman 1935-36) and the skull (Kaufman 1945). 

Differentiation of solitary tumours from generalised disease—In assessing cases which can 
truly be termed solitary plasmocytoma of bone, we agree with the criteria for diagnosis laid 
down by Willis (1941). Thus the possibility that the tumour is merely an initial sign of 
generalised disease must be excluded. This may call for observation over several years 
(Case 6). We believe that all solitary tumours should be held suspect and that careful follow- 
up should be continued indefinitely. Other important features in diagnosis are histological 
examination of the tumour, repeated radiographic examination of all bones in the body, 
and repeated tests for Bence-Jones proteinuria. If all these factors are insisted upon, a very 
large number of cases reported in the literature as solitary tumours must be excluded. It 
is in this way that we have arrived at our total of eighteen proved cases. 

Symptoms and signs of bone tumours—The local symptoms and signs of tumours, 
whether single or multiple, are identical and can be discussed together. General symptoms 
are found only when the tumours are multiple. An exception is to be noted however in 
Case 8 which is most unusual, and so far as we can discover the only example of its type 
so far described (Lumb 1947). Pain is without doubt the most frequent symptom. In the 
majority of cases pain is also the earliest manifestation. In our cases of bone disease it 
occurred without exception and in all! it was the first symptom. It may, however, occur only 
after injury, which is often trivial but which may lead to pathological fracture of an 
already diseased bone. Ulrich (1939) states that from a study of the history of 259 cases 
of multiple myeloma there was freedom from pain in only 4-6 per cent., while clinical 
recognition of the tumour was possible in 36-7 per cent. The onset of pain is insidious 
and often intermittent, becoming gradually more severe and continuous. This is well 
marked in most tumours of the spine. It should be noted that pain may precede the 
appearance of a tumour by many months (Cases 3, 7, and 8). In the later stages of the 
disease there is general malaise, weakness, and anaemia, progressing to cachexia. During 
this period the pain becomes increasingly widespread and severe. Anaemia may be an 
important concomitant, doubtless due to extensive bone marrow replacement. Occasionally, 
unexplained anaemia may lead to bone marrow investigation and radiographic examination 
with recognition of the condition. Complications—The usual complications of the disease are 
pathological fracture of a bone, and compression paraplegia in the case of vertebral tumours. 

Extra-medullary plasma cell tumours—ZJncidence—These tumours, although 
occurring with greater frequency than solitary plasmocytomata of bone, are nevertheless 
rare. In the great majority of cases they arise in the larynx, air sinuses, and upper air passages. 
They may easily be mistaken for the much more common, and more grave carcinomata and 
sarcomata which arise in this situation, or they may be mistaken for chronic inflammatory 
conditions. Of our cases, three were males and two were females. In other reported series 
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there has been an even greater preponderance of males, ranging from five to one, even up to 
thirteen to one (Hellwig 1943). It is a disease of adult life, usually reported between the ages 
of forty and sixty, but two of our cases were less than twenty-five years of age. 

Site—The tumour occurs most frequently in the mouth and upper air passages. All our 
cases have been in this situation, one in the subglottic area, two in the lateral nasal wall 
involving the inferior turbinate bone, one in the vallecula, and one involving the tongue, 
palate, and larynx. Hellwig (1943) reviewing 127 cases from the literature found sixty-three 
in the air passages, forty-seven in the conjunctiva, four in the lymph nodes, and thirteen in 
other organs—the pleura, mediastinum, spermatic cord, thyroid gland, ovary, intestines, 
kidney, and skin. 

Symptoms and signs of extra-medullary tumours—When the tumour is in the 
nasal passages the classical symptoms are: 1) nasal obstruction; 2) discharge from the 
nose; 3) epistaxis; 4) tumour in the nose; 5) deformity of the nose, face, or palate; 6) pain. 
Of these, the first three are cardinal symptoms of the disease. The discharge at first is clear 
and watery, becoming thicker and purulent, and later blood-stained. Epistaxis may be 
repeated and severe. In both our cases of nasal tumour it was an early symptom. Deformity 
depends upon the position of the tumour and the direction of spread. One of our cases 
(Case 12), in which the growth had extended forwards, showed swelling of the cheek. The 
tumour may involve the antrum, spread backwards into the nasopharynx or pterygo- 
maxillary region, grow upwards displacing the nose or eye, or downwards to present in the 
roof of the mouth. Pain is not a common symptom in the early stages but indefinite dull 
aching in the region of the growth is frequent, and in both our cases a provisional diagnosis 
of “sinusitis ’’ had been made. When the tumour is situated in the larynx huskiness and 
dyspnoea, with or without cough, are invariable symptoms. 

Clinical appearances—Examination of the nose reveals a red, friable, often ulcerated, 
and partly necrotic, bleeding mass, obstructing the airway; without biopsy it is sometimes 
very difficult to differentiate from carcinoma of the antrum. We have observed that the 
vascularity of the plasmocytoma group tends to be greater than in the case of other tumours 
occurring in this area. When tumours are found elsewhere than in the upper air passages 
the clinical appearances are much the same. Soft, red, polypoid tumours are found (Case 10). 
Sometimes there is an associated submucous thickening of the nasopharynx, epiglottis, and 
larynx, with subsequent stenosis (Case 11, and Vogt 1912, quoted by Blacklock and Macartney 
1932). It should be stressed that these tumours may be single or multiple in their distribution. 
Thus in our series Cases 10, 12, and 13 were single, and case 11 was multiple. 

Clinical course—It has been indicated (Stewart and Taylor 1932, Blacklock and 
Macartney 1932, and Hellwig 1943) that these tumours may follow various courses: they 
may be completely benign and without recurrence; they may show local malignancy in the 
form of invasion and destruction of adjacent tissues, and a tendency to local recurrence 
following treatment; and finally cases have been described where invasion of adjacent lymph 
nodes has occurred with ultimate bone involvement indistinguishable from multiple 
myelomatosis (Case 13). 


RADIOGRAPHIC APPEARANCES 


1. Multiple myelomatosis—In typical cases the tumours produce multiple circum- 
scribed areas of destruction involving both cortex and medulla, in which the bone texture 
has completely disappeared. The lesions occur in any part of the bone and typically they 
are found in vertebrae, ribs, sternum, and skull, eventually affecting any or all bones of 
the skeleton (Diagram 1). The areas appear as clear-cut, punched-out, oval or round patches 
of complete translucency, from 1 to 3 cm. in diameter, a characteristic feature being the 
lack of new bone formation either in the bone itself or in the periosteum. Fractures, and when 
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the lesion is in the vertebrae—areas of collapse, are common. Collapse of vertebrae occurs 
at an early stage and is associated with destruction of the intervertebral disc, in contra- 
distinction to metastatic carcinoma where collapse occurs later and the discs are not involved. 
Kyphotic deformities are frequent, and differentiation from tuberculosis of the spine may be 
difficult in so far as this disease is also characterised by destruction of the intervertebral 
disc. Deficiencies in the skull often simulate those seen in xanthomatosis, but this condition 
is most frequent in children and young people, and the deficiencies have an irregular outline 


forming “‘ map-like appearances.’ Translucent areas in the skull are also found in osteo- 


malacia and osteitis fibrosa which must be excluded. 


2. Solitary plasmocytoma—Solitary plasmocytoma of bone marrow, and multiple 
tumours beginning in solitary foci, may be considered together from the point of view of 
radiographic appearances. Two different types of lesion have been described, the histological 
appearances being identical (Gootnick 1945, Paul and Pohle 1940). The first type is cystic 
and trabeculated, closely resembling an osteoclastoma. The lesion is large, of reduced density, 
and sharply limited; within it are thickened irregular trabeculae. It is usually found in the 
medullary portion of the pelvis or long bones, frequently expanding the cortex. There is 
often pathological fracture (Figs. 7, 8, 9). The second type of lesion is purely destructive 
and very similar in appearance to the osteolytic metastasis of a carcinoma, or an osteolytic 
type of osteogenic sarcoma. It is sharply demarcated, homogeneously rarified in appear- 
ance, and seldom shows expansion. The vertebrae are often involved (Figs. 10, 16, 17, 
and 18). 

In our series, Case 4 was an example of the first type. This variety is the more rare form 
of tumour. Cutler et al. (1936) describe one case, and Gootnick (1945) reported another. 
Paul and Pohle (1940) suggested that in the case of a solitary tumour with these radio- 
graphic changes the prognosis is better than in other varieties. This has not been our ex- 
perience, for in Case 4 which was of this type, death occurred within seven months of the 
onset of symptoms. Examples of the second type of radiographic appearance are seen in 
cases 5, 7, and 8, showing bone lesions which were purely destructive, and with marked 
osteoporosis or complete lysis of a large area of the involved bone, with no evidence of new 
bone formation either within the bone itself or under the periosteum. This appearance may 
be extremely difficult to differentiate from that of other destructive lesions of bone. 

Radiographic examination, therefore, although of the utmost importance in the 
diagnosis of solitary and multiple myelomatosis, cannot be said to be pathognomonic 
for all cases. 


DIFFERENTIAL DIAGNOSIS 


Soft tissue plasma cell tumours in the upper air passages must be distinguished from 
carcinoma and sarcoma with which they can easily be confused. The degree of vascularity 
of the plasmocytoma seems to be the most significant clinical differential feature. Biopsy 
with microscopical identification of plasma cells can exclude the more malignant conditions, 
but the differentiation of chronic granulomatous diseases may be difficult. (See Microscopy 
of Tumours, on opposite page.) 

The differential diagnosis of plasma cell tumours in bone must include all the bone 
lesions; it is of primary importance to decide whether the tumour is solitary or multiple. 
Radiographic appearances are not pathognomonic. In fact no single diagnostic point is in- 
fallible and it is only when clinical appearances, radiographic changes, microscopic and bio- 
chemical evidence, are considered together that the positive diagnosis can be made. 

No mention has been made of those rare examples where the disease occurs in some 
other soft tissue or viscus, because the differential diagnosis is essentially that of the particular 
organ involved. 


THE JOURNAL OF BONE AND JOINT SURGERY 








PLASMA CELL TUMOURS 14] 


MORBID ANATOMY AND MICROSCOPY OF TUMOURS 
The tumours are soft, mainly red or purple in colour, very vascular, and bleed freely 
when cut. When large in size, central necrosis may take place (case 8). When the tumour 
is situated in the bone marrow local invasion causes thinning of bone and ultimately patho- 
logical fracture. Soft tissue tumours, either of primary origin, or after bursting the boundaries 
of the bone, show local invasion of surrounding structures such as muscle, mucous membrane, 
or even skin. 





Fic. 19 
Case 3. Low power view to show erosion of bone. Magnification 60. 





Fic. 20 


Case 1]. | Low power view of soft tissue tumour lying beneath squamous 
epithelium but not invading it. Magnification x 60. 


The microscopic appearances of the tumours described in our series are so essentially 
similar that they can be discussed together. The commonest cell type in all cases measured 
ten to fourteen microns in diameter and was ovoid, polygonal, or pyriform in outline, with a 
nucleus containing a well-marked nucleolus, and often eccentrically placed. The nuclei were 
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composed of dense chromatin, arranged in masses around the periphery to give a “ cart- 
wheel’ or “ clock face’’ appearance. A perinuclear halo, best demonstrated when stained 
with iron haemotoxylin, was seen in many cases. The cytoplasm was plum-coloured when 
stained with eosin, and in some cases a carmine colour was produced with pyronin methyl 
green (Cases 8 and 12). Diffi- 
culty was experienced in the 


VF 
La 


majority of our cases in 
obtaining positive Pappenheim 
reactions with pyronin methyl 
green. In this connection 
Geschickter and Copeland 
(1928) state that: ‘‘these 
cells... do not take the typical 
plasma cell stain by the Unna 
Pappenheim or polychrome 
methylene blue technique.” 
Morison (1941) also failed to 
obtain positive results in myelo- 
matosis with the Unna 
Pappenheim method. Stewart 
Fic. 21 and Taylor (1932), however, 





Case 6. Photomicrograph showing trabeculated tumour. Magni- obtained typical results in four 
ee aa cases. It would appear, there- 
fore, that although the commonest cell type in these tumours has all the morphological 
characteristics of the plasma cell, it does not always react in the same way as the inflammatory 
variety of cell to pyronin methyl green staining. 

In addition to the cells described above many larger forms, frequently with two or more 
nuclei were seen (Figs. 12 and 24), but these cells always retained an essentially similar 
general nuclear structure and 
are regarded as of similar 
origin. Mitotic figures were not 
frequent in our series but were 
found in small numbers in the 
majority of cases. Cells tended 
to remain discrete in most areas 
but were sometimes closely 
packed together. The stroma 
was invariably scanty, consist- 
ing of fine trabeculae inter- 
spersed with numerous small 
blood-vessels. Histological 
evidence of invasion could be 
obtained in all cases where 





spread occurred and examples 


of muscle and bone invasion Fic. 22 
are seen in Figs. 22 and 19. Case 5. Low power view of tumour to show invasion of muscle 


In Case 4 the greatest fibres. Magnification x 60. 


variation from plasma cell type was seen, and some difference of opinion might exist as to 
whether this case of myelomatosis should be classed as of “‘ plasma cell type.’’ Ewing (1940) 


““c 


used the term “ myeloma” to describe tumours arising from specific bone marrow cells, 
) 


and recognised the following types histologically: 1) plasma cell myeloma; 2) myelocytoma, 
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derived from granular leucocytes; 
4) erythroblastoma, derived from nucleated red cells. 
differentiation is justifiable is not fully established. 
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3) lymphocytoma, derived from lymphocytes; and 


Whether any such clear-cut 


Some authors have attempted to differentiate the cell types by means of the peroxidase 


staining reaction (Beck and 
McCleary 1919) and others by 
means of the Unna Pappenheim 
reaction (Aschoff 1905). Many 
authors, in describing different 
cells in cases of multiple myelo- 
matosis, have been uncertain 
whether to class them among 
the plasma cell or the myelo- 
cytic group, and some have 
thought the apparent difference 
was due to fixing or staining 
methods (Berblinger 1911, 
Shennan 1913). 

Christian (1907) in a most 
careful histological description 
of six cases, felt that the 
tumour cells showed a greater 
resemblance to plasma cells as 





Fic. 23 


Soft tissue tumour showing plasma cells, some large and 
some binucleated. Magnification x 160. 


found in the bone marrow than to any other type of cell, and concluded that a group 


could be defined within which the cells of individual cases showed no greater variation than 
occurs in other tumour groups. This belief has been confirmed by most workers in later years 


and is borne out by the cytological findings in our series. 


It may be noted that in recent years the number of reports of plasmocytoma, as com- 





Fic. 24 
Case 12. General view of soft tissue tumour. 
Magnification 


pared with other types, has in- 
creased. Wallgren (1920) found 
only three cases reported as 
plasmocytoma out of twenty- 
five cases reported between 
1900 and 1904, whereas fifteen 
cases out of thirty between 
1905 and 1909, and fifteen cases 
out of twenty-five between 
1910 and 1914, were labelled 
plasmocytoma. Fleischhacker 
and Klina (1936) diagnosed 
nine of their ten cases as 
plasmocytoma with the 
remaining one doubtful. 
Similarly in most other reports 
this tendency is noticeable, 
whilst in accounts of soft tissue 
tumours, cells histologically 


resembling plasma cells have always been described, and in our series this finding was 


confirmed. 
Microscopic evidence of the degree of malignancy in these tumours is usually estimated 
by the degree of variation of cell type, the frequency of mitotic figures, and evidence of local 
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invasiveness. It is true that in our cases which showed multiplicity these features were 
more marked than in the solitary cases. 

Many authors have thrown doubt on the truly neoplastic nature of the nasopharyngeal 
tumours which remain confined to their site of origin. It has been argued that the plasma 
cell is commonly seen in chronic granulomatous conditions, and that an inflammatory etiology 
is likely. In this connection our Case 11 may be cited, because in this patient a granulomatous 
origin was considered seriously. This case closely resembles one reported by Blacklock and 
Macartney (1932) and we draw the same conclusion, namely that, in view of the uniform 
cellular pattern, the absence of organisms, and the failure to invade the surface epithelium, 
a neoplastic origin is the most likely (Fig. 20). This fact is further substantiated by 
rapid disappearance of the tumours after irradiation. 


BIOCHEMICAL FEATURES 


Bence-Jones proteinuria—Since the discovery by Bence-Jones in 1848 of an unusual 
substance of protein nature in the urine of patients suffering from multiple myelomatosis, 
considerable importance has been attached to its presence as a diagnostic feature of the 
disease. Bence-Jones protein is precipitated below 60° C. but disappears on boiling, only 
to reappear on cooling again to 50°-60° C. It may be separated from albumen, also present 
so frequently in the urine of myelomatosis cases, which starts to come down at 70° C. and 
flocculates at 80°-100° C. Care should be taken in testing for Bence-Jones proteinuria to 
use filtered urine, the pH of which has been made neutral or faintly acid. 

While the presence of this protein substance in the urine is a strong indication of multiple 
myelomatosis, it must be remembered that Geschickter and Copeland (1928), surveying a 
large number of cases, found the test positive in only 65 per cent. Hellwig (1943) found 
61-8 per cent. positive in a series of 259 cases which he reviewed. Moreover Bence-Jones 
proteinuria has been reported on rare occasions in other conditions, notably metastatic 
carcinoma in bones, multiple bone sarcoma, senile osteomalacia, fibrocystic disease of bone, 
chronic lymphatic and myelogenous leukaemia, and polycythaemia rubra vera (Bayrd and 
Heck 1947). 

It has usually been stated that in solitary plasmocytoma of bone Bence-Jones protein 
does not appear in the urine, and this is true of the majority of cases. In our series, how- 
ever, Case 8, a proved solitary tumour, gave positive tests for Bence- Jones protein on numerous 
occasions. It is our view that the presence of this substance in the urine may well be associated 
with the total bone marrow involvement by tumour. In Case 8 a very large mass was 
present. No record of Bence-Jones proteinuria has been made in cases of soft tissue tumours 
without bone involvement, a fact borne out in our series. 

Abnormal serum protein—Ellinger (1899) first recorded abnormal protein, pre- 
cipitated by heat at 56° C., in the serum of myelomatosis cases. Since then frequent reports 
are available of raised serum protein, in one example the figure being as high as 18-4 grammes 
per 100 c.c. (Atkinson 1937). It is generally considered that the protein appearing in the 
serum is of the same chemical composition as the Bence-Jones protein found in the urine, 
although in referring to our own cases, and those in the literature where tests for both sub- 
stances were recorded, no correlation between blood protein and the presence or absence of 
Bence-Jones proteinuria can be made. 

Blackman ef al. (1944) have shown that the abnormal protein is a globulin, and they 
have thought it most likely to be a beta globulin. The positive flocculation tests in one of 
our cases (Case 7) suggest the possibility of a gamma globulin also playing some part in the 
make-up of the substance. Gutman et al. (1941) have shown that the globulin does not react 
in the usual way to the salting-out process used for estimating the albumen and globulin 
fractions in the total serum protein. Thus abnormally high albumen or globulin fractions may 
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be recorded, or on the other hand normal or even apparently reduced levels may be found. 
These findings have been borne out in our series. 

Certain blood changes thought to be associated with the abnormal serum protein have 
been recorded. Stewart and Parkes-Weber (1938) noted failure of clot retraction, auto- 
haemagglutination, increased viscosity, accelerated erythrocyte sedimentation rate and 
spontaneous thrombosis. 

Amyloidosis—The association of amyloidosis with multiple myelomatosis has frequently 
been noted. Magnus Levy (1931) reported the phenomenon, Atkinson (1937) collected forty 
cases from the literature, and Blomberg and Fischbach (1945) reported one other. Amyloid 
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Fic. 25 





Case 8. Widney removed at autopsy showing surface pallor 
with haemorrhagic splashes. 


substance is deposited through the body and has been noted particularly in the kidneys. 
It does not always give typical staining reactions, and has been considered as being produced 
by abnormal protein metabolism following myelomatous permeation of the marrow. We have 
no case associated with amyloidosis, but an example already fully reported by Stewart and 
Parkes-Weber (1938) was under the care of Sir Stanford Cade in the Westminster Hospital. 
In this case the amyloid deposits were found in particular around the joints. 


KIDNEY CHANGES 


Renal changes in multiple myelomatosis have been described (Lohlein 1921, Bell 1933, 
Forbus et al. 1935, Holman and Hill 1939, Morison 1941, and Newns and Edwards 1945). 
Bell studied eleven such cases. All authors describe tubular blockage as the principle lesion. 
Glomerular changes are minimal or absent, and the general appearances are similar to those 
found in the acute uraemia of crush anuria, mismatched transfusions, and sulphonamide 
poisoning. The substance blocking the tubules is thought to be Bence-Jones protein. Black- 
man et al. (1944) brought evidence to show that albuminuria does not damage the tubules 


voL. 30 B, No. 1, FEBRUARY 1948 





K 











146 G. LUMB AND T. M. PROSSOR 


but that when beta globulin is present in the urinary filtrate, tubular blockage occurs. This 
condition leads to uraemia with considerable nitrogen retention as demonstrated by the 
blood urea and non-protein-nitrogen levels. It was found in our Case 8 where the kidney was 





Fic. 26 


Case 8. Photomicrograph to show plugging of kidney tubules 
Magnification » 60. 


pale and splashed with haemorrhages (Fig. 25) and microscopically showed the typical 
appearances described above (Fig. 26). One of us has already reported this case (Lumb, G., 
1947) noting the unusual findings of renal blockage in a case of solitary tumour. 


PERIPHERAL BLOOD CHANGES 


Anaemia—There is often some degree of anaemia during the later stages of multiple 
myelomatosis, due to purely mechanical replacement of erythrogenic tissues by myeloma 
cells. In solitary bone tumours, and in soft tissue tumours without multiple bone involvement, 
there are no specific peripheral blood changes. 

Plasma cells in the blood stream—The finding of plasma cells in the peripheral blood 
in cases of multiple myelomatosis is unusual but has been recorded, first by Aschoff (1905) 
and more recently by Patek and Castle (1936) who were able to find eleven cases in the litera- 
ture while reporting one new case. Where plasma cells are a constant feature in the peripheral 
blood, in association with other signs of myelomatosis such as bone marrow invasions and 
Bence-Jones proteinuria, the term plasma cell leukaemia is used. Plasma cells may appear 
in the blood stream in such conditions as rubella, glandular fever, myeloid leukaemia, meta- 
static carcinoma, and Hodgkin’s disease. Their appearance, however, is usually transitory 
and they are seldom found in large numbers. 

The total leucocyte count in plasma cell leukaemia is seldom very high and 15,000 to 
30,000 per cu.mm. is a common finding. Muller and McNaughton (1931) reported a case 
with a leucocyte count as high as 60,000 per cu.mm. The total number of plasma cells is 
also not very great, a percentage of five to twenty being the most common finding. So-called 
aleukaemic varieties with total leucocyte counts within normal limits have been recorded 
(Ghon and Roman 1913, Micheli 1904, Maresch 1909, and our Case 15). It is debatable 
whether or not the term leukaemia is justifiable in these conditions in view of the relatively 
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low total leucocyte count. However, the generalised nature of the disease, and its course, 
are similar to that seen in other leukaemias. This group of cases simply demonstrate one of 
the many varieties possible in an essentially multifocal disease, and the use of the term 
leukaemia is of value only as a reminder that generalised blood invasion can occur. 





Fic. 27 


Case 15. Photomicrograph of peripheral blood smear showing a 
typical plasma cell. Magnification x 800. 


Plasma cell invasion of liver and spleen—In myelomatosis with peripheral blood 
involvement it is common to find plasma cell invasion of such organs as the liver and spleen. 
Lymph node infiltration is seen and in fact any organ may be involved. In our Case 14, 
liver and lymph node invasion was well demonstrated (Figs. 29 and 30) but although at 
autopsy the spleen was seen to be enlarged and congested, no true plasma cell invasion 
could be demonstrated microscopically. Spleen invasion was seen in Case | (Fig. 30). 


TREATMENT AND PROGNOSIS 


When it has become multiple, treatment of the disease can be only palliative, for a fatal 
termination is inevitable. The duration, when multiple invasion of bones has occurred, 
varies. Geschickter and Copeland (1928) quote two years as the average. In our series four 
patients (Cases 1, 2, 4, and 5) were dead within months, while Case 3 lived for three years. 
Case 6 is interesting in that four years elapsed before the bone tumours became multiple 
and she is still alive and in good general health five years after the onset of disease, and 
one year after the development of multiple tumours. Individually the tumours are very 
radio-sensitive, and irradiation with high voltage X-rays or radium provides the only useful 
form of therapy; 2500 to 3000r is delivered to each tumour treated over a period of three 
to four weeks. In order to avoid skin damage two or more ports are used, employing fractions 
of 150 to 200r at each treatment. After such a course of therapy, there may be radiographic 
evidence of regression of tumours with areas of recalcification. Treatment is particularly 
valuable when applied to the spine. The pain and discomfort of compression paraplegia may 
be obviated if treatment is given before vertebral collapse occurs, or alleviated if it is given 
later. The relief of pain is often very dramatic. 
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For solitary tumours some authors have claimed the merits of surgery, either alone, or 
followed by irradiation, as an alternative to irradiation alone. Thus Stewart and Taylor 
(1932) reported a case with a successful eight-year follow-up after forequarter amputation 





lic. 28 
Case 1. Photomicrograph showing nodule of plasma cells lying in the 
liver. Magnification x 60. 
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Fic. 29 
Case 14. Photomicrograph showing plasma cells lying in the liver in 
sinusoids. Magnification x 160. 


for a solitary plasmocytoma of the humerus. Shaw (1923) described a case alive and well 
after curettage and bone graft of the tibia. Rogers (1930) reported a case of plasmocytoma 
of the femur treated by curettage and radium insertion. The limb was later amputated 
because of sepsis, and the patient was alive and well three years later. We consider the 
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treatment of choice to be irradiation using high voltage X-rays through multiple ports, so 
that a dosage of 3500 to 4000r is delivered to the tumour over a period of four to six weeks. 
It may be added that the efficacy of any form of treatment for truly solitary bone tumours 





Fic. 30 
Case 1, Photomicrograph of spleen showing plasma cells lying in 
sinusoids. Magnification x 160. 





Fic. 31 
Case 14. Photomicrograph of lymph node trabeculum showing plasma 
cells lying in sinusoids. Magnification x 160. 


must be estimated in the light of the knowledge that most of these tumours seem to be 
essentially benign. Thus the case reported by Willis (1941), which was discovered only at 
autopsy, and for which no treatment had been instituted, showed a tumour of a cervical 
vertebra which probably had been present for at least twenty years. The hope, therefore, 
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in treating a solitary tumour is that later bone spread such as occurred in case 6 may be 
prevented, and other complications such as renal blockage (Case 8) may be averted. The 
general prognosis of solitary bone tumours is good, but the possibility of late onset of multiple 
tumours (case 6) can obviously affect the expectation of life very seriously. 

In our opinion the treatment of choice for soft tissue tumours in the upper air passages 
excluding the larynx, is a combination of excision with irradiation, because the results of 
this technique are better than when either method is employed alone. Certain of these 
tumours, it should be stated, are extremely radiosensitive and success may be achieved with 
irradiation alone. In the case of tumours of the larynx irradiation without surgery, using 
teleradium, is to be recommended. A total tumour dose not exceeding 6000r is given over a period 
of five to six weeks. For cases treated by the combined method a small dose of not more than 3000r 
on the skin is given pre-operatively through multiple ports, either by high voltage X-rays or teleradium. 
Such a dose temporarily arrests growth and causes shrinking. The tumour remnants are then removed 
with a diathermy loop, and a post-operative course of irradiation with total dosage of 5000 to 6000r is 
given over a period of three to four weeks by teleradium. In cases where the antrum and ethmoid air 
cells are involved and removal is found necessary the cavity should be packed with gauze into the folds 
of which is placed up to 40 mgm. of radium in numerous foci; these are left in place for two to three days; 
at the end of two weeks further irradiation is given by intra-oral prosthesis carrying the radium foci. 
The ultimate prognosis of plasmocytomata in the upper air passages is good as compared 
with carcinoma or sarcoma. Treatment usually results in temporary arrest of disease although 
treatable local recurrences are common (Cases 10 and 12). Some show generalised spread 
to lymph nodes and bones with a fatal result. Case 13 is an example. Hellwig (1943) in 
reviewing sixty-three tumours from the upper air passages found nine invading lymph nodes 
and nine more invading bone. 


RELATIONSHIP OF THE VARIOUS TYPES OF PLASMA CELL TUMOURS 


We have now discussed the clinical types and manifestations of plasma cell tumours 
wherever they occur in the body. Hitherto, some authors have maintained that solitary 
and multiple plasma tumours of bone represent two separate entities, and Willis (1941) 
rightly maintained that too few proved solitary tumours have been studied adequately to 
make any dogmatic pronouncement. However, certain features in the cases of our series are 
significant. Thus Case 8 was a patient with a proved solitary bone tumour in whom death 
occurred as the result of a renal condition previously described only as a complication of 
multiple myelomatosis. In Case 6 a solitary tumour existed for four years, during which time 
many radiographic examinations of the skeleton were made, and then general spread occurred 
typical of multiple myelomatosis. With reference to the association of soft tissue and bone: 
tumours, the following facts are of interest. Case 13 demonstrated spread from soft tissues 
to bone with an interval of two years between the appearance of the tumours. There are 
also many examples to be found in the literature, the most impressive in view of the long 
time-lag before bone involvement being Jackson ef al. (1931), Piney and Riach (1931), and 
Ringertz ninth and fourteenth cases (1938) where intervals of eight and a half years, two and a 
half years, twelve years, and six years elapsed between the appearance of upper air passage 
tumours and the discovery of bene spread. Blacklock and Macartney (1932) also agreed 
that spread to bone can occur. In Case 18 of this series two years elapsed between the appear- 
ance of the soft tissue tumour and the paraplegia. 

A final word may be said on the general spread which may occur during the terminal 
phase of all varieties of the disease. Any viscus in the body may be involved, but the liver, 
spleen, and lymph nodes are most frequently affected. In the liver and spleen, lesions consist 
of intra-sinusoidal collections of plasma cells, and in the lymph nodes plasma cells are found 
in the sinuses and inter-follicular tissue, the lymphoid structure remaining intact in all these 
organs (Cases | and 14). Lowenhaupt (1945) suggested that in view of these findings, 
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together with the bone marrow involvement, and the occasional leukaemic type of distribu- 
tion, plasma cell tumours present a diffuse reticulo-endothelial proliferation. 

The generalised nature and spread of the disease provides interesting data for specula- 
tion as to the nature of the cells involved in plasma cell tumours. Ewing (1928) said that 
“multiple myeloma is a specific malignant tumour arising probably from a single cell type.”’ 
Wallgren (1920) expressed similar views. This hypothesis is attractive when one considers 
the similarity in cellular appearance between the majority of tumours (Christian 1907, and 
thirteen of our fifteen cases). 

Other workers, whose conclusions are summarised by Ewing (1940), tend to favour 
multiple varieties arising from the various specific bone-marrow cells (vide supra Ewing 
1940, page 327). Examples which seem to favour this theory are seen in Cases 4 and 14 of 
this series. 

However, it is clear that no dogmatic statement can yet be made as to the exact origin 
of the cells in plasma cell tumours; whether from a single cell, either in the bone marrow, 
or diffusely in the reticulo-endothelial system which in our view is the more likely; or from 
different specific bone marrow cells, 7.e., lymphocyte, granulocyte, and erythrocyte 
precursors. 

We believe that the disease should be regarded as of multifocal origin, as opposed to 
any theory of spread by metastasis as suggested by Cutler e¢ al. (1936), and that it may exist 
in a wide variety of forms which should not be regarded as distinct diseases, but as gradations 
in extent and activity of the same disease process. 


SUMMARY 


1. Tifteen new cases of plasma cell tumour are reported with a review of the literature. 
2. Case examples are quoted to show the gradual merging of the different clinical and 


pathological syndromes into one entity. 

3. A comprehensive analysis of the various manifestations of the disease is made. 

4. An attempt is made to correlate the widely differing features of the disease-process 
and a classification is given. 

5. It is considered that metastasis plays no part in this condition. 

6. The variety of forms of plasma cell tumours are shown as gradations of an essentially 
similar disease-process, and are not regarded as separate conditions. 
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RECURRENT OSTEOCHONDRAL FRACTURE OF THE PATELLA 


H. M. CoLEMAN, TORONTO, CANADA 


From the Division of Orthopaedic Surgery 
Department of Veterans’ Affairs, Christie Street Hospital, Toronto 


Two cases which came under the author’s care within three months of one another 
present interesting points in diagnosis and treatment which are new in relation to a com- 
paratively rare fracture of the patella. The injury is undoubtedly more frequent than would 
be expected, and many loose bodies removed from the knee joint have originated from such 
fractures of the patella. It is important that the correct diagnosis should be made early, 
and that operative treatment should be undertaken promptly, in order to prevent further 
damage to the joint. The condition is to be suspected when there is haemarthrosis following 


“ce 


trauma, and particularly when the patient states that ‘something slipped in the knee at 
the time of injury.”’ 

The earliest reference to this type of fracture was by Kroner (1905). The patella 
which had been dislocated laterally, was split in two frontal sections; the articular 
portion sheared off and remained displaced while the anterior portion reduced. itself. 
Kleinberg (1923) reported the case of a boy, eighteen years of age, with three loose pieces 
of articular cartilage fractured from the back of the patella by an injury sustained while 
playing football. He suggested that a fall with the knee in semi-flexion had forced the 
patella downward against the femoral condyles, shearing off its articular surface. He was 
unable to find any reference to the fracture. Stewart (1925) reported a frontal fracture not 
involving the articular surface. He reasoned that the 
mechanism was a subluxation or dislocation of the 
patella catching on the lateral femoral condyle or in 
the intercondylar notch; the pull of the vastus medialis 
then produced a shearing force which fractured the 
patella. Krida (1924) also reported a frontal fracture 
of the patella. Meekison (1937) reported three cases 
of “a hitherto undescribed fracture of the patella.” 
In each of these a circular piece of the articular sur- 
face of the patella, 1-5 to 2 cm. in diameter,was torn 
from its medial-inferior surface and was lying in the 
lateral pouch. He was unable to demonstrate the 
fracture by radiographic examination. One of the 
patients reported pushing the patella back in place, 
and another stated that he had to ‘push his knee 
back in place’. The mechanism was thought to be “a 





glancing blow on the patella from the inner side and 
directed obliquely posteriorly. The inferior medial 


Fic. 1 


corner of the articular surface was knocked out, pre- 
¢ rar : Case 1. Osteochondral fracture of 
sumably by the lateral condyle of the femur.”’ Chaklin ni <P nhetap ascagg>s 


patella. Radiographs show thin 
(1939) briefly reported one case where a defect was flake of bone but do not disclose 


: ° ¢ its origin 
present in the cartilage at the lateral border of the es 


patella and a loose body was found in the joint two 

days after injury. Milgram (1943) reviewed the literature and reported six cases of tangential 
osteochondral fracture of the patella verified by operation. In three additional cases the diag- 
nosis was strongly suspected but no operation was performed. His well-illustrated article 
clarifies the mechanism and pathology. Harmon (1945) recently added one case where a loose 
body was found, originating from the patella, after definite dislocation of the patella. 
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MECHANISM OF INJURY 


The injury is produced by the patella sliding laterally over the lateral femoral condyle 
and, in so doing, scoring the articular surface of both patella and condyle. The medial border 
of the dislocated patella is then caught by the edge of the lateral condyle. When the quad- 
riceps contracts, considerable tangential force is applied, which shears off a portion of the 
articular cartilage of the patella, usually with a thin layer of underlying bone. In both the 
cases reported here, direct pressure had also been applied to replace the dislocated patella. 


Case Reports 


Case 1. C. G. P., aged 37 
years. Was “ strap-hanging’’ on 
one of the fast-starting street-cars 
of the Toronto Transportation Com- 
mission. He was thrown off balance, 
internally rotating the left femur on 
the fixed tibia. He felt his patella 
slip laterally and stick in the dis- 
placed position. He applied pressure 
and it slipped back with a loud 
crack causing extreme pain. Next 
morning while bending his knee the 
patella again slipped over and had to 
be pushed back. He gave no history 
of previous dislocations of the patella. 

Examination The knee joint 
was full of fluid, and movement 
was limited and painful. There was 
tenderness over the front of the 
external condyle. No knock-knee 
deformity was present. Radiographs 
(Fig. 1) showed a loose body lying in 
the joint. Several views were taken 
but the origin of the loose body 
was not discovered. After operation 
further radiographs showed the defect 
at the lower border of the patella 

Operation veport—Seventeen 
days after injury the knee joint 
was opened through a short incision 
lateral to the patella. The joint was 
filled with blood-stained fluid and 
several clots were expressed. A large 
piece of articular cartilage measuring 


2-5 cm. 1-5 cm ‘3 cm. was im- 





mediately seen in the antero-lateral 


Fic. 3 


; : ' a compartment of the knee \ thin 
Case 1. Patella exposed through lateral incision (Fig. 2). The } z 


flake of bone was part of a large osteochondral loose body (A) flake of bone was present on one 


which has arisen from a defect in the patella (arrow). Exposure surface. The incision was extended 
of the lateral condyle (Fig. 3) shows that an area = articular to give better exposure of the joint. 
artilage hz e rape yimpa f the patella (arrow). ae 

a ae SR See Oey SPORE mT ‘i A defect was found at the lower 


medial aspect of the patella into 
which the loose body could be fitted. (Fig. 2 shows the defect and the loose body.) On the anterior 
surface of the lateral femoral condyle a thin layer of articular cartilage had been scraped off an area 
as big as a ten-cent piece (Fig. 3). Several small pieces of shredded cartilage were washed from the joint. 
The margins of the patellar defect were shaved obliquely and shreds of cartilage were removed from 
the lateral condyle. There was no tearing of the capsule medial to the patella. 


Pathological examination by A. J. Blanchard, M.D.—Microscopic examination of the loose body 
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from the patella shows a large area of hyaline cartilage covered by synovial membrane and a small portion of 
cancellous bone. The majority of the cartilage cells appear to be still viable, but the appearance of the 
bone cells suggests that they are dead. Beneath the synovial membrane are areas of recent haemorrhage 
and in these situations there is proliferation of young osteogenic cells and chondroblasts. In the cancellous 
bone there is evidence of injury with large globules of fat surrounded by foreign body giant cells. 
There is also a considerable number of foam cells. The impression is gained that this lesion does not 
represent a true osteochondritis dissecans, but rather that it is the result of an injury with chip-like 
fracture and incomplete preservation of blood supply. 

Convalescence was uneventful. He returned to work as a bank clerk in two months time with a 
full range of knee movement. He has no complaints eleven months after operation, 


Case 2. B. J. B., aged 35 years. Admitted to hospital complaining of a painful swollen left 
knee. Two days previously, while pushing a car out of a snowdrift, the car suddenly moved a short 
distance causing sudden abduction of the knee joint. He gained the impression of something slipping 
and then “ going back’’ in place. There was severe pain in the knee but he was able to walk on it. 
Ten months previously, while a prisoner-of-war in Germany, he had jumped backwards from a fence, 
alighting on his left leg and twisting it outwards as he landed. He had experienced extreme pain, 
so severe that he fainted, and when he came to he had thought that the knee was dislocated because 
it seemed to project on the inner side. He had struck the 
inner side of the knee with his hand and heard a loud click, 
accompanied by extreme pain, The knee had become swollen, 
but he carried on. After this he had occasional aching over the 
inner side of the knee, but no locking or giving way. 

Examination of left knee—There was a large effusion. Coarse 
crepitus could be felt when the patella was moved on the 
femur. <A loose body was palpated above and to the outer 
side of the patella. There was no ligamentous instability. 
There was tenderness along the medial border of the patella 
and over the joint line medially. Radiographs (Fig. 4) showed 
a loose body in the outer part of the suprapatellar region and 
irregularity at the inner distal border of the patella. 

Operation note—Under spinal anaesthesia an incision was 
made, medial to the patella, four inches in length. The joint 
was full of blood-stained fluid. <A fibro-cartilaginous loose body 


about as big as a ten-cent piece immediately presented. The 





articular surface of the lower medial quadrant of the patella 
was roughened and a segment was missing. There had been an Fic. 4 


attempt at repair of this segment with fibro-cartilaginous tissue. : 

Case 2. Old and recent osteochondral 
: fractures of the patella. There isa loose 
area. Over the front of the external condyle there was an area body in the outer suprapatellar region 
from which the thin outer layer of the articular cartilage had and irregularity of the inner border of 
the patella. 


rhe loose body had obviously arisen from the centre of this 


been scraped. (The patella could be readily dislocated laterally.) 
In the outer wall of the suprapatellar pouch a loose body was 
embedded It was shelled out and found to be composed of cartilage and bone, It was approxi- 
mately the size of the defect in the patella. The patella was removed by subaponeurotic dissection. 
The synovial membrane was closed behind the defect left by the removal of the patella and the 
quadriceps tendon was sutured to the patellar tendon with a strip of fascia taken from the thigh. The 
suture line was reinforced with three No. 3 chromic cat-gut sutures. The synovial membrane was 
then closed medial to the patella and the capsule of the joint overlapped half an inch. Dermal sutures 
were used in the skin and a plaster-of-Paris cast applied to the leg. 


Pathological report by A. J. Blanchard, M.D.—The specimen consists of a patella and two loose 


bodies (Fig. 5) from the knee joint. The medial half of the patella shows an eroded area measuring 
2-5x2 cm. At the margins of this area there is an obvious tear in the surface cartilage, and beneath 


this there is recent blood clot. Medial to this point there is an irregular area which appears to represent 
a healed fracture. The two loose bodies measure respectively 1:55 «15-5 cm. and 2x1:5-5 cm. 
The former of these shows a layer of fibrous tissue on one surface, and smooth glistening opposing surface. 
The second piece shows what appears to be bone on one surface and cartilage on the other. 

Microscopic examination of a section through the old eroded area of the patella shows loss of the 
surface hyaline cartilage, and in this area the bone is covered by fairly dense fibrous connective tissue 
containing an increased number of capillary blood vessels. Section through the recently injured area 
reveals a recent tear in the surface cartilage with masses of blood clot. There appears to be no under- 
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lying pathological condition in the patella. Section through the larger loose body shows hyaline cartilage 
undergoing resorption. There is proliferation of connective tissue, and osteoclasts are present. Section 
of the other loose body shows mostly hyaline cartilage and masses of quite dense fibrous tissue. A few 
spicules of dead bone are present. 

Convalescence was prolonged by thrombophlebitis which developed three weeks after operation. 
Mobilisation of the knee joint and muscle re-development was consequently delayed. Eight months 
after operation his only complaint was of some aching in the knee after sitting. He still had one inch 


wasting of the thigh with knee movement from 180 to 70 degrees. 






1D & RECENT | 
OSTEOCHOWDRAL FRACTURE | 


OF PATELLA. | 















YUU UWUULUUL EUW WU UHL MUL ae 
“a ok I cae 3) | PARTICULAR CARTILAGE 
som PIONEER = ff 20m 2 
aN 
ee | 
Fic. 5 Eo 454 
- y 
Case 2. Old and recent osteochondral — se 
fractures of the patella. The patella was re- Loose eoov FAOM 
moved. Note the defect in the medial distal RECENT INJURY 





quadrant with fibrillation of articular surface, 
and two loose bodies, one from the old 
fracture and one from the recent injury. 


DISCUSSION 

The history of both these cases, and the operative findings, leave no doubt as to the 
mechanism of injury. Most reported cases have been children or adolescents, but these 
two were adult males with no knock-knee deformity. The defects in the patella could be 
demonstrated radiographically but lateral, oblique, and “ sky-line ’’ views were necessary 
to catch the right projection. A pneumo-arthrogram was tried in Case 2, but it did not make 
the defect any more clear; it would, however, be of value in revealing a defect which involved 
only the articular cartilage of the patella. Of particular interest in both cases was the history 
of recurrent injury. In the first case the two injuries were on succeeding days, two and a 
half weeks before operation. In the second case there was an interval of ten months between 
the two injuries, the second injury occurring one week before operation. The finding in this 
knee joint of two loose bodies, and the evidence of recent and old damage to the medial 
surface of the patella, confirmed the history. This was, in effect, a case of recurrent osteo- 
chondral fracture of the patella. The second injury scraped off part of the fibro-cartilage 
which had partly repaired the original defect in the patella (Fig. 5). The possibility of re- 
currence of this injury has not previously been recorded, and it is an important consideration 
in determining treatment. In Case 2 the joint was approached through a median patellar 
incision and in the course of closing the wound the capsule was overlapped. Plication of the 
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capsule should be sufficient to prevent recurrent injury in cases without knock-knee deformity 
such as may be found in recurrent dislocation of the patella. The patella was removed in 
Case 2 because extensive involvement of the articular surface had been causing symptoms 
since the original injury, and would undoubtedly have led to patello-femoral arthritis. 
Later note. Since submission of this article the author has treated three additional 
cases of osteochondral fracture of the patella. Two were confirmed by operation. In each 
there was a typical history of dislocation of the patella with large effusion into the joint. 





2 “4 
Sot PIONEER 1 20m 2 rom NO. 4503: 3 


salololadululahlad I I, I, I, , l, I I Pi it | tt ta Lal 


Fic. 6 


Osteochondral fracture due to dislocation of the 
patella. The detached fragment of articular cartilage 
had a pedicle of synovial membrane. 
Both had previously been diagnosed as tears of the medial meniscus. Fig. 6 shows the de- 
tached fragment of articular cartilage of the patella in Case 3; there was a pedicle of synovial 
membrane. Operation in Case 4 showed scoring of the articular surface of the patella and 
lateral femoral condyle with a small area of cartilage scraped off the condyle. The fifth case 
showed characteristic radiographic findings with a defect on the posterior-medial border 
of the patella. 
CONCLUSIONS 

Osteochondral fractures of the patella should be recognised early, loose bodies removed, 
and defects in the articular surfaces smoothed off, or the patella removed if it is extensively 
involved. Plication of the capsule on the medial side is recommended in order to prevent 
recurrence of the injury and to prevent dislocation of the quadriceps tendon in cases where 
the patella is removed. 
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EXCISION OF PATELLA FOR RECURRENT DISLOCATION 


BRYAN MCFARLAND, LIVERPOOL, ENGLAND 
From the Orthopaedic Department, Liverpool University Medical School 


Removal of the patella has been recommended for recurrent dislocation, but it has not 
been emphasised that this operation has distinct advantages over “ realignment ’’ pro- 
cedures. I now regard removal of the patella as essential. Unsuccessful results have been 
reported for the reason that the regenerated patella, or the fibrous tissue in which it forms, 
has continued to slip over the femoral condyle. This has not occurred in any of my patients. 
When suturing the capsule and ligaments after removal of the bone, I take care to direct 
the pull of the strong outer portion of the quadriceps tendon to the inner side of the liga- 
mentum patellae, and it may well be that it is this precaution which prevents recurrent 
displacement. 

Most surgeons have seen osteo-arthritis (sometimes with recurrence of dislocation) 
arising some years after realignment operations. This has usually been attributed to friction 
between the patella and femur because the patella runs in a new line, so that chondritis 
develops. From my observation of patellae removed—one even at the early age of eight 
years—lI believe that retropatellar chondritis is due to the recurrent dislocation, that it is 
present before any operation is done, and that it progresses inevitably to osteo-arthritis. 
It follows that any primary operation other than patellectomy must give rise to late osteo- 
arthritis. 

I first performed patellectomy for this condition a little over three years ago. Having 
embarked upon a realignment operation, with swinging of a tongue of capsule from the 
inner to the outer side, it occurred to me that the recurrent displacement must cause damage 
to the slipping bone, and inspection did in fact reveal that the articular cartilage over the 
outer half, and on the vertical ridge, was deeply fragmented and pitted. Several small 
particles had separated and were floating free in the synovial fluid. The articular cartilage 
of part of the external femoral condyle was similarly fragmented over an area the size of 
a penny; and a central area the size of a halfpenny was completely denuded of cartilage, 
with bare bone exposed. The site of this cartilaginous injury was in the front of the external 
condyle, one and a half inches below the upper limit of the articular surface and near the 
angle of the condyle—just where the patella jumps over when dislocating. The patella was 
removed, and on closer examination the damage was so apparent and impressive that in all 
subsequent cases of truly recurrent dislocation I have removed the bone. Similar cartilag- 
inous damage to the patella, and sometimes to the femur, has now been seen in six con- 
secutive cases. The injury to the patella is not always confined to the middle and outer sides. 
Sometimes it has extended to both sides, but the central area is always most affected. Some- 
times there is a band of thickened, soft, and oedematous cartilage forming a horizontal 
ridge which is much more apparent than the normal vertical ridge. Recovery has always 
been uneventful. Ultimate function has approximated no less closely to the normal than is 
usual after a good patellectomy. In no case has there been recurrent slipping of the tissue 
which forms in place of the patella. A typical case illustrates the findings (Figs. 1-2): 

Miss P. H., aged 17 years. In February 1944 this girl, who was a good witness, complained that 
one or other knee gave way intermittently, with pain and displacement of the knee-cap. She reported 
that on two occasions the dislocation had been reduced under anaesthesia by her doctor. At the time 
that I saw her the left knee was giving most trouble: both patellae were of the type that one is accustomed 
to associate with recurrent dislocation. On February 23, 1944, patellectomy was carried out on the left 
side. The bone was shelled out of the capsule and tendons through a vertical approach. The posterior 
surface was fragmented; a small patch of the femoral condyle was also fragmented but there was no actual 
erosion. She was walking within fourteen days and in eleven weeks had regained a full range of movement 


with almost complete control. 
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EXCISION OF PATELLA FOR RECURRENT DISLOCATION 


was becoming more frequent and she wished to have the same operation performed on this knee. The 
left knee had given no trouble since the operation; she regarded it as normal; and clinical examination 
showed normal function. On March 19, 1947, the right patella was removed. The usual changes were 
found in its articular surface. There was no erosion or fragmentation of the femoral articular cartilage, 
but at the spot usually affected a small leash of fine vessels had grown about half an inch into the 


cartilage from the articular margin 


B Ducnv(outh 
‘y4/ 





Fre: 2 
faken from colour photograph at operation. Fig. 1 shows the patella 
reversed and partly extracted. Note the horizontal, yellow-coloured, 
oedematous ridge; and the fragmentation of the articular cartilage in which 
a probe has been inserted. Fig. 2 shows the femoral condyle. Note the 
fragmentation and erosion of the condyle of the femur at the point 
indicated by a probe. 


Summary—Patellectomy is at present the best operation for recurrent dislocation, 
not only because the immediate result is excellent, but because it avoids the later arthritis 


which must inevitably arise if a patella so damaged is retained. 
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In February 1947 she complained that the right knee had never ceased to give trouble; dislocation 
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Fic. 2 


Case 1. Short femur and congenital coxa vara. The early 
stage of the short femur is seen in Fig. 1. A still earlier radio- 
graph was published in a previous report (Golding, 1938), but 
it was a glass plate and is no longer available. Seven years 

later there is typical congenital coxa vara (Fig. 2). 
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CONGENITAL COXA VARA 


F. CAMPBELL GOLDING, LONDON, ENGLAND 


From the Radiological Service of the 
Royal National Orthopaedic Hospital and the Middlesex Hospital 


In a previous communication it was suggested that congenital coxa vara and the short 
femur of micromelia were variations of the same congenital anomaly (Campbell Golding, 
1938). Eleven patients were then reported, one of whom had been followed over a period of 
thirteen years. Two other cases have been seen recently and are included in this report 
(Figs. 3-6). 

It is known that the upper shaft of the congenitally short femur, which appears to be 
absent, is actually formed in cartilage though imperfectly. The radiographic appearances 
in later life depend upon the extent to which this cartilage is converted to bone—a process 
which is often incomplete in the femoral neck and sometimes in the subtrochanteric region. 





Fic. 4 Fie. 5 


Phe short femur The intermediate stage. Congenital coxa vara 


Case 2. Short femur and congenital coxa vara in three stages of development 


In early months radiographs show only the lower shaft of the femur; there is no evidence of 
the upper shaft, neck, or upper femoral epiphysis. The upper femoral shaft then ossifies 
(Fig. 3) but it is not until some time later that the upper femoral epiphysis appears, leaving 
a broad band of cartilage in the region of the epiphyseal line (Fig. 4). The development of 
separate areas of ossification within this zone of cartilage gives an appearance of 
“fragmentation ’’ which has sometimes been mistaken for osteochondritis, and for the 
appearance of “ triangular fragments,” often described in the lower part and sometimes in 
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hic. 6 


Female child born with short right leg. When first seen at the Robert Jones and Agnes 
Hunt Orthopaedic Hospital, at the age of seven years, there was five inches of shortening 
radiographs showed congenital coxa vara (Fig. 6). The cervical deformity was corrected 
by subtrochanteric osteotomy; thereafter the neck of the femur ossified firmly By the 
time the child was aged nine years there was seven inches of shortening (right femur eight 
inches, left femur fifteen inches, right tibia twelve inches, left tibia twelve inches). The 
limb was disarticulated through the knee joint, the patella excised and the medial femoral 
The child is now aged eleven years and walks well in a light metal, 


condyle flattened. 
above-knee artificial limb (Sir R. Watson-Jones’ case) 
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the upper part of the femoral neck, which are of no particular importance (Fig. 5). Final 
ossification of this region is very delayed, weight-bearing meanwhile causing deformity or 
even complete solution of continuity. A second area of imperfect and delayed ossification 
may also be found below the trochanters where the shaft is frequently thin, sometimes dense, 
and the differentiation of medulla and cortex imperfect (Figs. 1-2). Weight-bearing may 
cause deformity or solution of continuity at this level. 

The final results of attempting to walk on the defective support of imperfectly ossified 
areas of cartilage are: varus deformity of the neck; varus deformity of the subtrochanteric 
region of the shaft; beaking of the greater trochanter by muscle tension on cartilage and 
soft bone; and usually increased shortening of the limb. The appearances are very variable 
because the condition develops slowly over many years; in some cases the deformity is 
bizarre; but all the features may be explained by the theory that congenital coxa vara is 
the final form of the congenitally short femur. 
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FROM AN ATLAS OF GENERAL AFFECTIONS OF THE SKELETON 


OSTEOGENESIS IMPERFECTA 
and 
Osteogenesis Imperfecta Cystica 


H. A. THomMAsS FAIRBANK, LONDON, ENGLAND 


Osteogenesis imperfecta (synonyms: fragilitas ossium, idiopathic osteopsathyrosis, 
periosteal dysplasia) is characterised by fragility of skeletal bones. The cause is 
unknown. Cases may be grouped as pre-natal and post-natal, but there is no clear-cut dis- 
tinction between the two groups except in the date of the first fracture which depends upon 
the severity of the disorder. Pre-natal cases are on the average decidedly more severe; 
many die at birth or survive only a few days or weeks. The exact proportion of surviving 
to fatal cases is unknown. A child may sometimes survive several months despite birth 
fractures of many ribs. Osteogenesis imperfecta tarda is the term often applied when there 
is delay in occurrence of the first fracture; for example, a girl with intensely blue sclerotics 
sustained the first of many fractures at the age of seven. 

Hereditary and familial influences are apparent in a minority of both groups, but more 
often in the post-natal group. The disorder may be inherited through either parent. Many 
family trees have been published, some covering four generations, with certain members 
marked as having blue sclerotics, some also with bone fragility, but others without (50 per 
cent., Fraser, 1934). 

Sex—Both sexes are affected, females more frequently than males; of thirty-five cases 
known to the writer nineteen were females. 

Blue sclerotics, fairly deep indigo and not just blue as may often be seen in normal babies, 
may be present in both groups of cases but more frequently in the post-natal group. The 
depth of colour sometimes fades with age. 

Otosclerosis may occur in those who live till the third decade, but deafness has twice 
been reported as early as the thirteenth year. (Cleminson, 1926, and Bigler, 1923.) Bickel 
et al (1943), analysing a series of forty patients found deafness in 45-5 per cent. of the heredi- 
tary and only in 17-3 per cent. of the non-hereditary cases. Of adults with blue sclerotics 
60 per cent. are said to develop otosclerosis with or without evidence of bone fragility (Rodger, 
1936). Osseous fragility, blue sclerotics, and deafness constitute Van der Hoeve’s syndrome. 
Laxity of joints with susceptibility to strain and dislocation is not uncommon in families 
afflicted with one or more elements of the syndrome. 

Osteomalacta—An_ osteomalacic element (mollities), 7.¢., softening leading to bending, 
may be present in addition to fragility of bone and this contributes to the development of 
deformities, particularly in pre-natal cases. This feature is strikingly displayed in the pelvis 
which is indented and tri-radiate in 25 per cent. of all patients. 

Fractures—The number of fractures varies enormously. In severe cases fractures are 
spontaneous and cause little if any pain. A newly born child may exhibit as many as 100 
fractures, many involving the ribs. One patient with rather less severe manifestation of the 
disorder, but nevertheless of the pre-natal type and with blue sclerotics, died at the age of 
eight having sustained ninety-eight fractures. One bone is often fractured repeatedly; for 
example, a child sustained twenty-three fractures of only three bones. Refracture may of 
course be favoured by the additional osteoporosis which results from immobilisation of the 
first fracture, or by persistent angulation of the fragments, or by both these factors. 
Dwarfing—Most severe cases are dwarfed. Dwarfing is accentuated, or indeed largely 
accounted for, by deformities of the limbs and curvature of the spine. Scoliosis is often 
severe and is present in at least a quarter of the cases. In pre-natal cases the limbs may be 
relatively short, sometimes to a striking degree. 
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Skull—The typical skull is broad, with prominent parietal and occipital bones (crane 
a rebord); the ears are directed downwards as well as outwards. In some familial and 
hereditary cases the skull has prominent frontal and occipital regions with no bulge or ridge 
in the temporal region. 

Teeth—The milk teeth are poorly calcified and semi-translucent or waxy. The permanent 
teeth are better calcified, even in post-natal cases, and they are usually normal in appearance. 
Intelligence is at least up to the average. 

The musculature is extremely feeble in all but milder cases, this hypotonicity being no 
doubt secondary to fractures and deformities. 

Blood chemistry varies but is usually within normal limits, and is of no diagnostic value. 

Clinical progress—A tendency towards improvement is often evident. This is seen 
most frequently in mild pre-natal and in post-natal cases. A few patients, in spite of 
severity of the disorder survive for many years; for example, a boy, a pre-natal case, was 
alive at the age of nineteen though bedridden since birth. Another pre-natal case, only 
slightly less severe and markedly dwarfed is still able to earn her living as a secretary at 
the age of twenty-nine. 

Pathology—The essential pathology is imperfect formation and imperfect calcification 
of bone trabeculae. Islands of cartilage are seen, notably under the periosteum, with chon- 
droid or imcompletely calcified osteoid trabeculae taking the place of properly calcified bone. 
The periosteum is thickened, and there is failure to form a normal shell of cortical bone 
beneath it. The bone is discontinuous and fragmentary. The medullary contents may be 
in part fibroid, lymphoid, or fatty. Deficiency in numbers of osteoblasts has been stressed 
as an essential factor (Knaggs, 1924), but histological study of nine cases has shown great 
variation. In some, the number of osteoblasts was quite numerous although the formation 
of bone was deficient. 

Radiographic appearances— Three groups of cases may be defined: 

Type 1—Thick bone type (Fairbank, 1930)—These are severe pre-natal cases, born with 
limbs which are stunted as in achondroplasia and with numerous fractures, notably in the 
ribs. The major long bones are short; they are usually broad and thick, and show one or more 
fractures with ample callus. The proximal segments of the limbs, the femora and humeri, 
are most severely affected, but the tibiae may also be enlarged. The appearance of the bones 
suggests that the thickening is not due entirely to callus formation following recent or remote 
fractures. It may be seen up to three months after birth but is seldom met with later. Other 
bones show general osteoporosis and are similar to those seen in Type 2. 

Type 2—Slender, fragile bone type —This condition is seen in pre-natal cases which survive 
more than a few months, and in all post-natal cases. The skeleton as a whole is osteoporotic 
and the long bones are usually slender. The cortex is characteristically thin and of deficient 
density. The extremities of the bone often appear large, and in older children they may 
show varying degrees of honeycombing. Occasionally the shafts of some long bones, perhaps 
after repeated fracture, may be slender and yet surprisingly dense as compared with the 
ends of the bones. Deformities due to fracture or bending are common. Transverse lines of 
dense bone, straight or wavy, often mark the ends of the metaphyses. In one ante-natal case, 
at the age of fourteen years, many rings of dense bone were seen in the epiphyseal lines in the 
region of the knee joint. The fibulae may be reduced to little more than faint lines. The 
skull is thin and Wormian bones may be present. The pituitary fossa is normal. The petrous 
bone may show excessive density. The vertebral bodies are translucent, shallow, spread, and 
biconcave, the intervertebral discs being biconvex. 

Type 3—Osteogenesis imperfecta cystica—This name was suggested in 1935 for cases with 
pronounced honeycombing of bones. It is extremely rare. Only two living patients and one 
post-mortem skeleton are included in this series. The condition dates from birth. It is de- 
finitely progressive. Cystic changes which are more pronounced in the lower than in the 
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upper limbs become increasingly evident with advancing years. During the first few years 


of life the upper limbs may show no more than simple osteoporosis. Deformity due to fracture 
and bending of bone is progressive. Hereditary and familial influences are not in evidence. 
In the two cases here recorded the sclerotics were not blue. The condition differs from 
multiple diffuse fibrosis of bone in that bone change occurs much earlier; the radiographic 
appearances are not really similar and the histological appearances are quite different. 
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The writer is greatly indebted to his many friends who have supplied him with clinical details o 
cases under their care Figs. 1, 5, 6, and 24 are reproduced by courtesy of the British Journal of Surgery. 
CASE 1--OSTEOGENESIS IMPERFECTA. Thick Bone Type— Pre-natal 

(Figs. 1-4.) Male. Lived three days. Third child—others healthy. No history of bone 
fragility in family. Ossification of skull very imperfect and patchy. Very large fontanelle. 
Bossing of parietal bones. Numerous fractures including most of the ribs (under Dr G. F. Still). 





ic. 1 


Case 1. Greatly thickened cylindrical femora with multiple fractures; the thickening 1s 
not entirely due to callus. Upper ends of tibiae somewhat enlarged 


THE JOURNAL OF BONE AND JOINT SURGERY 





















OSTEOGENESIS IMPERFECTA 





Fie. 2 


Case 1 Note that there are fractures of all long bones including the 
clavicles, which show some relative thickening; also fractures of most of the ribs 








} 
t 
| 
lia. 4 
Fic. 3 Case 1 Section of femoral shaft. Fragmentary 
| Case 1. Note the relative shortness bone formation; complete absence of continuous 
of limbs suggesting achondroplasia cortical layer beneath thickened periosteum; in this 


case marked deficiency of osteoblasts. 
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CASE 2—-OSTEOGENESIS IMPERFECTA—Thick Bone Type—Pre-natal 

(Figs. 5-6.) Female. Lived ten weeks. Seventh child. Mother very poorly nourished 
during pregnancy. Other children healthy. Skull very imperfectly ossified. Serum calcium 
low—5-45 mg. per cent. (Under Dr F. J. Poynton.) 





Fic. 5 
Case 2. Note the short, thickened humerus with 
fracture and callus formation. The radius and ulna 
are not generally thickened, but are poorly calcified 
with thin, translucent cortices and somewhat bulbous 
extremities. 





Fic. 6 


Case 2. The tibiae as well as the femora are affected by the general 
thickening which is apparently not due to callus. 
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CASE 3--OSTEOGENESIS IMPERFECTA—Slender Bone Type 


(Figs. 7-8.) Girl aged six years. History imperfect but almost certainly pre-natal in 
origin. Only child. Dwarfed. Has had many fractures. Sclerotics blue, but not markedly so. 





Fic. 7 


Case 3. Femora show very slender shafts with much deformity due mostly to mal- 
union of fractures. Typical osteoporosis of the ends of the bones and the epiphyses. 
Pelvis slightly deformed. 





Fic. 8 


Case 3. Typical slender, imperfectly ossified tibia and fibula with marked deformity, apparently 

due more to bending (mollities) than to fractures. Bones of foot show similar fragile appearance. 

Note the poor cortex of tarsal bones which do not show the “ pencilled outline’’ seen when 
translucency is due to simple atrophy. 
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CASE 4—OSTEOGENESIS IMPERFECTA-—-Ante-natal (Brother of Case 5) 


(Figs. 9-10.) First fracture at six months, though disease certainly ante-natal. Severe 
case. Has never walked though aged eleven years when last seen. Sclerotics not noticeably 
blue. Elder sister also affected (Case 5) but a brother and sister, the first and third children of 
the family, are normal. No known hereditary influence. Died when aged nineteen years. 


Case 4. Tibia when aged 5 years (fig. 9 

shows extremely slender, fragile bones, with 

one fracture. When aged 8$ years (lig. 10) 

extremities of femur show typically poor 

ossification. Central portion of shaft, slender 

but sclerosed. Ununited fracture with per- 
sistent tendency to Angulation 





CASE 5 OSTEOGENESIS IMPERFECTA-—-Ante-natal (Sister of Case 4) 





ic. 11 


Case 5 at 12 years of age. Slender femora with coxa vara. 
Tri-radiate pelvis and scoliosis. Shaft of left femur fractured 
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CASE 5. -OSTEOGENESIS IMPERFECTA—Ante-natal (Sister of Case 4) 


(Figs. 11-13.) Born with fractured humerus. First seen at age twelve years. Sclerotics 
not blue. Has shown some tendency towards improvement. Angular deformity of right 
tibia and left femur resulted in very delayed union of fractures of these bones with a strong 
tendency to refracture. Was able to walk with appliances for various periods between fractures. 
Dwarfed—not entirely by fractures. Severe scoliosis. Tri-radiate pelvis—bones are therefore 
soft as well as fragile. At age twenty-nine years is able to walk, and work as a secretary. 





Fic. 12 Fic. 13 
ase 5 at 16 years of age. Note the slenderness of Case 5 at 19 years of age. Left femur shows gross 
ght femur and marked shortening of left femur anterior bowing, the result of repeated fractures, one 
due mostly to anterior bowing incompletely united after many months. 
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CASE 6—OSTEOGENESIS IMPERFECTA 
Ante-natal (Fig. 14.) Male aged seven- 
teen years. Born with one leg fractured. 
History of at least seventeen fractures. 
Sclerotics markedly blue. — Half-sister 
(same mother), has blue sclerotics but no 
fragility. Tri-radiate pelvis. Scoliosis. 


lic. 14 


Case 6. Note the unusual general cancellous 

appearance with poorly defined cortex and 

general osteoporosis. The deformity suggests 

bending of the bones rather than malunion of 

fractures, but the leg has been fractured at 
least once 


CASE 7--OSTEOGENESIS IMPERFECTA 
Post-natal (Fig. 15.) One of twin girls 
aged seven years. Both were affected 
and both showed blue sclerotics. The 
onset was post-natal. There were familial 
and hereditary factors. A comparatively 


mild case. 





hic. 15 


Case 7. This leg has been fractured nine 

times, the last a year ago. Shows typical 

slender, fragile type of bones, with imper- 

fectly united fractures, very easily refractured. 

Child was walking. Deformity corrected by 
open operation. 
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. 
> CASE 8—OSTEOGENESIS IMPERFECTA—Ante-natal 
| 
(Figs. 16-17.) Female baby aged nine months. Born two months 
prematurely with a leg broken. The head was markedly flattened antero- 
posteriorly. A very severe case with multiple fractures of nearly all 
ribs, both thighs, both legs, both arms, and both forearms, and with gross 
deformities of the limbs. 
: 
Fic. 16 
Case 8. Note that nearly all the ribs are fractured; some are broken 
in two or three places. Nevertheless the child was alive nine months 
after birth. The upper limb is typical of the condition, with multiple 
fractures and gross deformity. 
] 
c 
3 
. 
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lic. 17 


Case 8. Severe ante-natal case (aged nine months) with multiple fractures of many ribs 
(Fig. 16) and of all four limbs (Fig. 17). Exceptionally marked fragility with gross deformity 
of all long bones of the lower limbs. 
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CASE 9—-OSTEOGENESIS IMPERFECTA—Mild Post-natal Case 


(Fig. 18.) Male aged seven years. The patient’s father broke his leg three times between 
the ages of fourteen and sixteen, but has not blue sclerotics. No other fractures in family. 
The child’s sclerotics are rather blue. Only three fractures to date. 








Fic, 18 


Case 9. Spine shows osteoporosis with very shallow biconcave vertebral bodies and deep 
biconvex discs. 
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CASE 10—OSTEOGENESIS IMPERFECTA 


(Figs. 19-22.) Male aged nine vears. Very numerous fractures dating from birth. Scoliosis 
and tri-radiate pelvis. Circumference of head twenty-two and a half inches—of abdomen 
twenty-three inches. Has never walked. Sclerotics not blue. When sitting, height was 
seventeen inches. Blood chemistry shows no striking abnormality. Was still alive at the age 
of nineteen years. (Under Mr H. Tyrrell-Gray.) 








Case 10. Note the absence of cortex and the suggestion of honeycombing of the bones 





Fic. 20 


Case 10. The bones are grossly deformed ard there is almost complete absence of cortex 
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Fic. 21 


Gase 10.) Radiographs of lower limbs show gross deformity with irregular density, both the 
result—-at least in part--of multiple fractures 
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| 
| 
Fic. 22 | 
Case 10. Male aged 9 years with very numerous fractures dating from birth. Note the characteristic ; 
bulge in the temporal regions The circumference of the head was twenty-two and a half inches; 
the circumference of the abdomen twenty-three inches; the sitting height seventeen inches. Calcification 
of the teeth is not bad. 
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CASE 11—OSTEOGENESIS IMPERFECTA 


(Fig. 23.) Girl aged fourteen years. Pre-natal onset. No hereditary or familial 
influence. Temporary teeth were markedly translucent. Sclerotics not blue. Many fractures 
had been sustained—-fourteen in the first three years of life. 











Fic. 23 


Case 11. Curious multiple circular opacities or rings in the mataphyses and epiphyses of 
the femora and tibiae adjacent to the two knee joints. Comparable changes were not seen 
elsewhere in the skeleton 
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CASE 12—OSTEOGENESIS IMPERFECTA CYSTICA 
(Figs. 24-33.) Girl, seen at the age of five vears, and again when eleven years of age. 


Family history—Father normal. Mother, and several members of the mother’s family, 
including her father, were said to have bluish sclerotics, but there was no history of bone 
fragility. The patient was the third of five children; two have blue sclerotics without bone 
fragility, and the others are normal. 


Clinical historv—History of many 
fractures; the condition was_ said 
to be congenital. She was not deaf. 
The sclerotics were not unusually 
blue. The head was not of typical 
shape; there was no bulging in the 
temporal regions. There was scoliosis. 
Deformity of the pelvis was severe 
and apparently responsible for faecal] 
obstruction when she was in hospital. 
She could not walk but made good 
use of her arms. 


Blood examination—-Red cells, 3°6 
million. White cells, 8-6 thousand. 
Lymphocytes, 60-5 per cent. Wasser- 
mann reaction negative. Slight 
trace of albumin in urine but blood 
urea Within normal limits. Serum 
calcium normal (complete investi- 
gation of calcium matabolism was 
impossible). Phosphatase — raised 
(1-42 units—normal 0-1 to 0-2). 


Radiographic examination—Honey- 
combing was. distributed 
throughout the whole skeleton but 
not in a uniform manner. In _ the 
lower limbs it was fairly general, 
but in the upper limbs (at the age of 
five years) only the metaphyses were 
cystic. This was strikingly so in the 





radius and ulna. By the age of 
eleven vears, when the condition iG. 24 
appeared to have increased in Case 12 Radiograph of tibia when aged 5  vears 


Note the markedly cystic condition of the whole of the 


siieinasie he this distinction was much tibia and fibula. The foot shows no special features 


less obvious. 


Microscopic examination of bone—Microscopic sections of bone from = the tibia show 
medullary spaces filled with loose vascular fibrous tissue. 


Subsequent history—By the time the child was eleven years old the deformities had 


become much more accentuated. At the age of eighteen years the bone changes were 
universal, even the skull showing changes. The girl died when aged twenty-three years. 
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Case 12. Radiograph of femora and pelvis at the age of 5 years shows almost 

general cystic condition. There is marked deformity of the pelvis. The inset 

(Fig. 26) is a microscopic section of a fragment of tibia, showing the medullary 
spaces filled with loose vascular fibrous tissue. 
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Fic. 27 
Case 12 The grossly deformed child 
when aged 11 years 





lic. 28 
Case 12. Aged 11 years. The whole of the shafts of radius 
and ulna, and the bones of the hand, are now affected 
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Fic. 29 


Case 12. Aged 18 years. The upper limbs show generalised cystic changes in all bones, with 
old and recent fractures 
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Fic. 30 


Case 12. Aged 18 vears The hand shows almost universal 
changes. 








Fic. 31 


Case 12. Aged 18 years. The lower limbs show gross cystic changes, particularly marked 
at the extremities of the bones 
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Fic. 32 


Case i2. Aged 18 years, Foot showing general changes. 








Fic. 33 


Case 12 Aged 18 years. Skull showing irregular hyperostosis affecting both tables of the 
skull in the frontal and parietal regions. 
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CASE 13--OSTEOGENESIS IMPERFECTA CYSTICA 





Fic. 34 


Radiograph of part of a skeleton in the museum of King’s College Hospital 
unknown. Apparently of adolescent age. 
pelvis are seen 


The history is 
Multiple fractures, scoliosis, and deformity of the 
The marked cystic structure of the bones seems to justify inclusion in the 


cystic Class of osteogenesis imperfecta 


Footnote—Attention has been called by Professor S. L. BAKER to a very rare complication of osteogenesis 
imperfecta, namely Hyperplastic Callus Simulating Sarcoma (Journal of Pathology and Bacteriology 
1946, 58, 609). 
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THE ROBERT JONES TRADITION 
G. R. GIRDLESTONE, OXFORD, ENGLAND 
Irom a Lecture given at the Wingfield-Morris Orthopaedic Hospital, Oxford, June 1947 


our or five years after I qualified, and knowing almost nothing about orthopaedics 
which at that time was little understood in the medical schools of London, I came across 
Robert Jones at Baschurch. Robert Jones himself was a great discovery, and what I saw at 
Baschurch was a revelation. Children suffering from tuberculosis of the spine or hip, whom I 
had seen in the wards and balconies of my teaching hospital—pale and suppurating, inherited 
from dresser to dresser, until they died of lardaceous disease, I found in this Shropshire 
village hospital in the best of health and spirits. I began going to Baschurch to accompany 
Robert Jones on his visits. It was rather like going to school again, a new kind of school 
in which the class was carried along at the pace and in the manner of the Master. Before 
long I found myself on the staff, and a little later I had abandoned general surgery, 
for I had found my job! 

Two other people were concerned in the making of this tradition. One was Agnes Hunt, 
now Dame Agnes, to whom the hospital owed, and looked for, everything. She had started 
it and it was wholly hers, though she surrendered her dominion to Robert Jones when he 
was there. To be at work with him was a joy. You shared in his obvious enjoyment, and 
if you were quick enough you could lend a hand. But when you were working on her staff 
at Baschurch you had to do your stuff and like it, and go on liking it—more patients to see 
more operations to do—till the work was done. Miss Hunt saw to that! The second was 
Hugh Owen Thomas whom I never saw. Born in 1834, he died in 1891 with body and mind 
burnt out by an eager and indomitable spirit. This spirit lived on in the much stronger 
frame of his nephew, Robert Jones; and Thomas contributed his full share to that potent 
brew which supplies the Robert Jones tradition with its strength and life-giving properties. 

You will understand that this is not a clinical lecture, and that you must look elsewhere 
if you want to acquaint yourselves with the scientific and clinical contributions of H. O. 
Thomas and Robert Jones. The professional writings of Thomas are still of vivid interest. 
You should also read Dame Agnes Hunt’s Autobiography (1938)! and her excellent little 
hook on Orthopaedic Nursing (1923). My first purpose is to give you some conception of 
these three great characters. Then I shall try to penetrate the secret of their extraordinary 
skill, energy, and influence—that way of life which lies inside the Robert Jones Tradition. 

My account of Robert Jones comes from long and intimate personal knowledge as 
disciple and friend, but I owe much to his Life by Frederick Watson (1934)3, his son-in-law ; 
and to letters I have received from Hilda Watson his daughter, from McCrae Aitken, who, 
with Naughton Dunn and myself worked with him and for him at Baschurch, from Sir John 
Goodwin, D.G., R.A.M.C., 1918-23; and froma Robert Jones Memorial Lecture by Harry Platt 
(1943)4. I have also included extracts from the brief biography I contributed to the Dictionary 
of National Biography. Of Hugh Owen Thomas there are two complementary accounts 
a Personal Study by Watson (1934)? and a presentation of his Principles and Practice by 
McCrae Aitken (1935). He also figures in that classical collection of brilliant and pene- 
trating studies of Menders of the Maimed by Sir Arthur Keith (1919), a book which established 
the foundations of orthopaedic surgery, and is of extraordinary interest and value. 

Robert Jones was born in Rhyl, June 28, 1857; the eldest child of Robert Jones, a 
journalist of London, and his wife Mary (vée Hughes of Rhuddlan, Flintshire); and grandson 
of Robert Jones of Rhyl, an elder of the Welsh Methodist Calvinistic Church. His father 
was a man of great charm, and his portrait leaves no doubt as to the beauty and dignity of 


1. This is My Life. Blackie, London. 2. Hall the Printer, Oxford. 
3. Hodder & Stoughton, London, 4. British Journal of Surgery, 30, 291 
5. Oxtord University Press. 6. Hodder & Stoughton, London 
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his person. He was adored by his young son, and his early death from typhoid fever in 1875 
put a tragic end to a growing friendship between father and son. 

In 1870, three years before he left Sydenham College, his uncle, Hugh Owen Thomas of 
11 Nelson Street, Liverpool, offered him a home if he should decide to study medicine. To 
the world’s great good fortune he did come to this decision and accepted his uncle’s invitation. 
So in 1873, aged 16, he left London for Liverpool. What a strange experience it must have 
proved! Hugh Owen Thomas was a genius of extreme individuality and an extraordinary 
way of life; he was original, autocratic, and solitary; he possessed a spirit of inquiry which 
was a perpetual challenge; he practised an intellectual austerity which was also a sleepless 
search for truth. 

Robert Jones himself has given us this description of one of his uncle’s typical days: 
‘ At six o’clock in the morning Thomas was already on his rounds, seated in a high phaeton 
built to his own design by his smith on the premises. Sitting at a great height and behind 
two beautiful horses he visited a dozen patients before breakfast.” Before we follow 
Thomas on this early morning round, let us hear* Watson’s description of the equipage: 
“To his contemporaries, whether patients or the general Liverpool public, the spectacle 
of H. O. Thomas was one of the sights of the town. His diminutive figure tightly en- 
closed in an elaborate coat, his ‘ second mate’s discharge’ hat as seamen called it, pulled 
down over one eye, his tremendous gauntlet gloves, his cigarette, then quite a curiosity 
in itself—here was a Dickens character in everyday life. Place this unusual personage 
with his beautiful wife beside him in a very high home-devised chariot painted scarlet, 
and called not inappropriately the ‘ fire engine,’ set two high-stepping black horses in the 
shafts (and sometimes tandem), and there was H. O. Thomas going his rounds. 

“It often happens that when he knocks at the door, usually with his bare knuckles, an 
empty can is handed to him, but as a rule they know the knock. The patient may have a 
broken leg, intestinal obstruction, or pneumonia. There is always time for a cheery word 
of advice and admonition. If it is a broken thigh the extensions may want tightening, or 
pressure pads adjusting, and many warnings are sure to be given to the household that no 
bandage is to be meddled with. Another house is visited and he finds that the bandage has 
been loosened in a case of Pott’s fracture. The surgeon storms and the patient is immediately 
penitent. He is no longer to be trusted, however, so the bandage is reapplied and a large 
pin fastens it ; but before the surgeon leaves, a blob of sealing wax covers the pin, and with 
a signet ring removed from his finger it is sealed with the initials ‘H.O.T.’ Another visit 
and Thomas is seen carrying a boot into the house in one hand and a box containing enormous 
cutting shears in the other hand. He is about to transform a bed splint into a caliper in a 
case of tuberculous knee, for the time for walking has come. ... And so the round goes on 
until breakfast, which consists of a cup of tea and a couple of bananas. The meal rarely lasts 
for more than ten minutes. 

“From nine until two he was at work in his room, where he meets with every variety 
of cases, both medical and orthopaedic. During the morning he will see between thirty and 
forty patients, prescribe and dispense medicine for them, dress their wounds, reduce their 
fractures and dislocations, and give each one his individual attention. Long experience on 
the surgical side has enabled him to make a rapid diagnosis and to ask only those questions 
which have a direct bearing on the case. So through all his cases one finds that Thomas 
has formulated principles, and diagnosis is based upon the relations of symptoms to them. 

‘His methods of examination, although rapid, are very gentle. He has wonderful 
knowledge of the movements that give rise to pain, and of the value of an accurate grip 
in steadying muscle and supporting limb. Whenever he has to handle a fracture he per- 
suades the patient to abstain from all effort and to leave the muscles slack, knowing full 
well how often pain is self-inflicted. There is hardly a morning without one or two cases of 
fractures and these are always expeditiously dealt with without anaesthesia. 
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‘The equipment of the establishment in Nelson Street is such that no outside aid is 
needed. There is a blacksmith at work in a smithy; a sadler finishing off the various splints; 
and the duties of others are the making of adhesive plasters and bandages, and the preparation 
of dressings. There are splints of every size to suit any possible deformity that may appear, 
or for any fracture that may have occurred. No matter from what distance a patient comes, no 
matter whether the affection be spinal caries, hip disease, or fractured thigh, he is always able 
to return home in an hour or so, most accurately fitted with a simple and appropriate splint. 

“To see Thomas at work in his surgery was a liberal education. His mechanical know- 
ledge was so profound and his observation so accurate that when a splinted patient appeared 
before him in discomfort there was no occasion for speech; the faulty spot was immediately 
pounced upon and corrected without delay. Although the examination was brief it was 
intensely concentrated and it was useless for either patient or assistant to ask any questions 
while it was in progress. 

‘ Before starting for the afternoon round there may be a case of old dislocation of the 
shoulder waiting to be reduced, the displacement perhaps seven weeks old. It is now half- 
past two and people have to be seen at their homes without delay, for at four-thirty Thomas 
has a case at Nelson Street. 

‘His last meal finished, he hurried from the table to see his evening flock, who con- 
tinued to come until eight o’clock. Although most of these were Club patients, quite a number 
were surgical cases, but the patients had more confidence in him than in hospital. In spite 
of his strenuous day he is bright and cheery, for he loves to chat with the working man on 
the character and scope of his work. Usually at eight he made his last round, confining his 
visits to those cases anxious in themselves, or interesting from the point of view of investiga- 
tion. It was always an interesting round because compound fractures and intestinal obstruc- 
tion were often encountered. 

* From nine-thirty to twelve he either worked in his lathe-room—which was fitted with 
the most modern machinery, making new surgical instruments or repairing old ones, or he 
would tind his way to the library to read and write. 

‘* This then is an ordinary day’s work, and to anyone who knew Thomas, with his frail 
body and anxious mind, entering wholeheartedly into his patient’s troubles and always un- 
sparing of effort, it is a marvel how he could work continuously at such pressure for over 
thirty vears, for it must be remembered that he never took a holiday. During all these years 
of work he was only away from home some six nights, and even on Sunday mornings he had 
his free clinic, when nearly 200 cases, many of them of great interest, collected from all parts.” 

Beside all this arduous clinical work he managed to contribute to medical literature a 
series of books in which he set out his principles and his practice, illustrated by case reports, 
the whole conveyed in his own incisive, inimitable manner. 

It was indeed well that his nephew was so vigorous that he managed to combine the 
arduous life of a medical student with an eager participation in his uncle’s life and work 
a part-time apprenticeship of great value, if of a restless and exciting quality. No doubt 
young Robert Jones owed more than he knew to his Aunt Elizabeth, who, serene, affectionate, 
and religious, fostered a homely atmosphere in 11 Nelson Street which without her cultured 
and kindly presence might well have proved unbearably restless and disturbing. Here Robert 
Jones grew up, absorbing into the soundness and strength of his nature the dominant passion 
for effective service, with a complete disregard of self, which burned so fiercely in his uncle's 
frailer form. 

In 1881 he was appointed Honorary Assistant Surgeon to the Stanley Hospital. In 
1887 he married Susannah Evans, daughter of a well-known Liverpool merchant. Then in 
1888 he became Consulting Surgeon to the Manchester Ship Canal. Platt speaks of this 
as ‘“‘one experience in the early career of Robert Jones which, in its far-reaching 
consequences, might bring reassurance to those who see the life of an individual man 
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as a tiny part of the continuum of a larger design and purpose. In the early 1890's the 
citizens of the great cotton mart of Manchester vicariously carried through a feat of engineer- 
ing which brought the sea some thirty miles inland to the heart of the city. During the con- 
struction of the Manchester Ship Canal nearly ten thousand men were engaged in the arduous 
and dangerous work of excavating the new waterway. There must have been men of intelli- 
gence and foresight in charge of this undertaking, for not only was the need for a casualty 
service realised from the first, but Robert Jones, the pupil of H. O. Thomas, was selected to 
organise and control this service. 

“When fully developed, the Ship Canal accident service included a chain of first-aid 
posts and three receiving hospitals—wooden buildings, erected at strategic points between 
Manchester and Liverpool, each one in charge of a medical officer. The railway which ran 
along the line of the canal was also used for the transport of the injured men. Robert Jones 
himself often travelled by the little ambulance train when summoned by telegraph to deal 
with the most serious injuries. 

“For four years this industrial battlefield pfovided a wealth of experience both in 
organisation and in the surgical treatment of accidents. In after years Robert Jones would 
conjure up from the stores of his memory—for no documented records had been preserved 
a vivid account of this chapter of his life. He told us of the large numbers of amputations 
which were needed for severe crush mjuries of the limbs, and how he had tried, but soon 
abandoned, the guillotine operation. Shock was treated by warmth, morphia, and hot drinks, 
and the mortality was surprisingly low. The Thomas splint was used, secundum artem, for 
the immediate fixation and transport of the lower limb fractures, thus foreshadowing its intro- 
duction some twenty-five years later to the battlefields of France. We thus see how it came 
to pass that when the Great War of 1914-18 flooded our military hospitals with compound 
injuries of the limbs, no other British surgeon had so much to offer to his fellow-countrymen.”’ 

In 1889 Robert Jones was elected Honorary Surgeon and Dean of the Clinical School of 
the Royal Southern Hospital. Suddenly in 1891 Thomas died, and Robert Jones was left 
alone in Nelson Street, face to face with “a decision upon which hung” as Watson 
reminds us “ the whole future of British orthopaedics.’’ He was now on the staff of the 
Royal Southern Hospital as a general surgeon, and Dean of the Clinical School. His future 
in general surgery was assured. Was he to confine himself to orthopaedics—or was he to 
adopt the more pleasant and profitable life of general surgery? Only those who sense the 
professional world in Liverpool at that time can appreciate the attraction that must have 
rested in the wider professional fellowship and greater scope of general surgery, especially 
to such a man as Robert Jones. Yet once again he made the right decision. 

Sometime in 1900 Robert Jones the surgeon met Agnes Hunt the nurse, herself dis- 
abled by pain and persistent active tuberculous disease of the hip. She has described his 
impact on her life and wrote: “ His character was a delightful blend of impish mischief 
and splendid understanding, love, and charity. To us who were cripples he came as a retresh- 
ing breath from heaven, giving hope when hope was dead.”’ From this association of Robert 
Jones and Agnes Hunt there came the first country orthopaedic hospital for crippled of every 
kind, with open wards in which fresh air, hope, and happiness combined to cure body and 
mind as one unit. ‘ 

H. O. Thomas had laid the foundations, stated the principles, and given his nephew 
an amazing example of selfless service. Robert Jones followed Thomas in aiming at the relief 
of pain, illness, and disablement in the most practical and lasting way. Thomas preached 
‘“ Rest, enforced, uninterrupted, and prolonged ”’ as the foundation of sound healing. To us 
with all our systems of compensation, benefit and dole, it may seem that he over-emphasised 


rest and failed to advocate the “ curative workshop ”’ so highly valued by his great nephew 
and the “ occupational therapy ”’ so rightly nowadays to the fore. How he would have 


smiled at our ignorance! For much of his splintage was designed to enable men to go straight 
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on with, or quickly back to, the work which alone kept them and their families from starvation 
or the workhouse. 

Meanwhile events had been preparing Agnes Hunt for her part in the forging of tradition. 
She had been learning in the school of suffering and frustration. I believe that it took her 
eleven years to complete her nursing training, for she had active destructive tuberculous disease 
of the left hip; again and again the disease seemed to become quiescent, and she returned to 
her training; again and again recurrence of disease and pain laid her aside. All this, no doubt, 
enabled Agnes Hunt to understand her patients in a way that nothing but personal 
suffering could teach. Thus, when she started her huts in Baschurch, she could set a 
standard of nursing care in which personal kindness was combined with the most practical 
and constructive skill. 

Here she gathered round her girls of education and spirit to nurse the crippled children 
she had collected in this queer hospital, consisting of half-open huts in the rambling back 
premises of a house in a Shropshire village. Because she obviously demanded of herself more 
than was reasonably possible she could demand just a little less from these girls. The patients 
thrived, but the nurses wilted! Only the fittest survived—fittest in the best sense, for the 
‘ school” if hard, was good, and Sister Hunt kept a most perceptive and motherly eye on her 
nurses. Miss Hunt herself learnt the use of frames, splints, and plaster of Paris from Robert 
Jones, and then became a great artist in orthopaedic nursing by her powers of observation, 
and her determination that control should be accurate and effective without causing pain or 
discomfort. Many a time I have known her, at the end of a long day when everyone was very 
tired, go off on her crutches through rain and darkness to a distant hut to make sure that the 
splintage of some critical case was exactly night. 

The very spirit of Baschurch was service—service to the patient, both by surgery and 
by that most difficult form of nursing, the nursing of splints, frames, and plasters, the nursing 
of the paralysed and the spastics. It was expressed in skill, care, and kindness. The children 
caught from Miss Hunt courage and cheerfulness. Many an older patient found in her 
someone who had suffered as they were suffering, and who knew how to keep alive that inner 
fire of resolution which, glowing in secret within the crippled frame, forges the fragments of 
ambition into the Roosevelt or, indeed, the Agnes Hunt! We who worked with Robert 
Jones and Sister Hunt in the original Baschurch Hospital were very fortunate. Those 
were golden days. The tradition was in the foundry, white hot and spilling over ! 

You can imagine that life with these three was never dull. I believe that gleams of dour 
humour were often to be seen through the strange facade of Thomas. For instance, there is 
the story of the man with a badly dislocated shoulder which Thomas had reduced. When 
asked for a fee of 5 — for its reduction the patient demurred. ‘ As you like,” said Thomas, 
“we'll soon put it out again for you!’’ Of course Robert Jones was the best possible 
companion, infecting every gathering with gaiety and good humour. When the British 
Orthopaedic Association visited a country hospital he liked to arrange a game of cricket the 
moment the day’s programme was over. As for Agnes Hunt she had the best possible sense 
of fun, and when she and Robert Jones were together things never remained serious for long, 
for mischief would keep breaking out. Their enjoyment of life was enhanced by their perfect 
freedom from pride, fear, and self-regard, those common sources of unhappiness. They had 
no “‘ feelings ’’ to be injured, no pride to be hurt, no resentments to “ nurse’; it was in their 
nature to prefer goodwill, good humour, and good manners. They had found something 
worth doing, and they did it with heart and mind and strength: with heart for they cared 
intensely about it; with mind in that they thought and worked until every process was 
mastered; with strength in that they never stopped or slackened until the day’s work was 
done. Of Robert Jones his residents were prone to say that he was all a great surgeon, 
teacher, and friend could be, but that he possessed just one failing, and from their point 


of view a grave one—he never seemed to know when to stop work! 
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Robert Jones and Agnes Hunt were great teachers: both taught best by personal 
example; both had penetrating perception of the difficulties in the cure of deformity and 
the reasons for recurrence. They saw that if patients could be brought under effective treat- 
ment at the earliest possible moment the advance of deformity and disease could often be 
checked very quickly, and by simple gentle methods; and furthermore that the results would 
be much more nearly perfect than is possible at a later stage. In addition they knew that the 
best results would be made permanent only if cases could be kept under observation and 
continued care. 

Miss Hunt, who was herself a countrywoman and had done for a time the work of a 
district nurse, knew that it was quite impracticable to expect patients to come long distances 
to an orthopaedic hospital until they were seriously ill and crippled; and that it was even 
more futile to expect a mother to bring one of her children from a rural home to the market 
town, then on by train to a distant hospital out-patient department, there to wait, eventually 
to be seen, and then to do the long journey in reverse. Neither early diagnosis nor prolonged 
after-care could possibly be achieved unless the specialist could be brought within easy 
reach of the patient. For this reason she originated the idea of clinics, scattered through- 
out the region served by the central orthopaedic hospital, and visited regularly by the ortho- 
paedic surgeon and an after-care sister. Miss J. V. L. Brown was the first of these after-care 
sisters, and has always seemed to me the model on which all future after-care sisters should 
be built. She enlisted the help of the Medical Officer of Health to the County and they 
agreed that not only must the clinics themselves be organised, but that every step must be 
taken to teach—preferably by demonstration—doctors, midwives, Health Visitors, School 
Medical Officers, and, in some degree the whole population, the sort of case which should be 
sent to the orthopaedic clinic. The great advantage of the stitch in time in orthopaedic 
work should be emphasised, in order that early diagnosis may be achieved and expert 
treatment begun promptly. 

But before all this could bear fruit there came the first world war. Within eighteen 
months Robert Jones had risen from Major to Inspector of Military Orthopaedics; in 
1917 he was knighted and made a Companion of the Bath, in 1918 a Knight of the British 
Empire, and in 1926 a Baronet. The loss of Lady Jones in 1918 was a terrible blow and a 
lasting sorrow, but his daughter Hilda took her mother’s place, and undertook such care as 
was possible of a man who was gone before eight o’clock and came back twelve hours later, 
hungry and tired at the end of a long day’s work, often with a group of visiting surgeons! 

During the 1914-18 war his teaching and influence spread not only in the Army but in 
the hospitals throughout Great Britain. He was immensely helped by a number of American 
orthopaedic surgeons led by Joel Goldthwait and Robert Osgood of Boston, Mass. In the 
field the Thomas splint had reduced the mortality of gun-shot wounds of the femur from 80 
per cent. to 20 per cent., and at home a great orthopaedic organisation had been set up. It 
was one of his major sorrows that soon after the war most of the units he had organised 
were dispersed. .He made great efforts to preserve the Shepherds Bush Unit as a centre for 
orthopaedic teaching and research, but they were unavailing. The Baschurch-Shropshire 
prototype remained. Here at Oxford the Wingfield Hospital and its service in Berkshire, 
3uckinghamshire, and Oxfordshire was growing; but it was clearly necessary to multiply 
these units. In 1919 Sir Robert and I described our national scheme and its benefits in the 
British Medical Journal (1919, 2, 457) with the result that the Central Council for the Care 
of Cripples was set up. Thus a system of Regional Orthopaedic Hospitals and Clinics has 
grown up throughout England, and is growing in Scotland and Wales. 

Each central hospital is linked with general and cottage hospitals, and scattered clinics 
serve every village in its region. This was indeed the first of the regional specialist services. 
In order to establish and maintain first-class services in any region it is necessary to secure 
the unstinted services of orthopaedic surgeons with a vivid interest in the care and cure of 
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crippled children. To help them in their work they need after-care sisters of similar quality 
and training, expert in all orthopaedic treatment including the remedial use of plaster of Paris. 

The technical requirements of the orthopaedic surgeon and the after-care sister are, of 
course, important. But certain personal characteristics are also required if the service 
is to be effective. Both surgeon and after-care sister must be so keenly interested in the 
diagnosis and treatment of orthopaedic disabilities, slight or severe, that they are prepared 
to endure cheerfully a great deal of work which would otherwise be tedious drudgery, and 
throughout it all give both patient and parent the impression that they regard each and 
every case as of particular interest and importance. Only in this way are patients and parents 
convinced of the necessity of carrying out exactly the instructions they are given; only in 
this way are they content to take the trouble which regular attendance over a long period 
involves. In the great proportion of cases professional interest is slight, because the case is 
recognised immediately by the expert eye; yet it is in these minor cases, and very numerous 
they are, that the prevention of disability can most often be achieved, and by simple 
measures which do not interfere with school life. But such measures are successful only if 
they are carried out with enthusiasm as well as regularity. How well Robert Jones knew 
all this. McCrae Aitken, my colleague at Baschurch, writes: ‘“‘ Though I cannot ever 
remember Robert Jones use the word psychology he was really very strong on the psycho- 
logical side. I remember one out-patient day when he saw four new cases of babies with 
congenital club foot. Afterwards a house surgeon said, ‘ What a fraud Bobbie is! He talked 
to each of those mothers as if her baby was the most interesting case he had ever seen.’ That 
young man did not realise that to each of those mothers her own club-foot baby was the 
most important thing in the world.” 

Meanwhile honours were showered upon Sir Robert at home and abroad :-—the Liston 
Victoria Jubilee Prize, the Cameron Prize, and that rare honour the Distinguished Service 
Medal, U.S.A. He was given honorary degrees by the University of Wales, McGill University, 
Montreal, Harvard and Smith’s College, U.S.A., Liverpool University, and Yale, U.S.A. 
He became without question the quasi-permanent President of the British Orthopaedic 
Association, an Honorary Member of the American Orthopaedic Association, and the First 
President of the International Society of Orthopaedic Surgery. He received the F.R.C.S. of 
England “ by election.”’ 

On his seventieth birthday he was asked to dinner by a company of his friends who 
had collaborated to produce the Robert Jones Birthday Volume (1928) as an expression of their 
admiration and affection. It was a delightful occasion. But his other friends were innumer- 
able, among them Grenfell of Labrador, Joseph Conrad, Professor Blair Bell, Dr Charles 
Macalister, and Dr John Ridlon of Boston. 

He remained pleasantly immune to worldly wisdom. He made friends equally with duke 
and docker. He understood and enjoyed almost every form of sport; he was a formidable 
boxer in early manhood, and always delighted in a game of cricket. Indeed he loved every- 
thing that brought men together in friendship. Yet one had only to be with him in hospital 
to know that above all else his heart was in his work with an unfailing zest for the “ case,” 
a quick intimacy with the patient, and a way with children by which they knew at once 
how much he cared for them. His heart was eager, gay, and generous; his mind receptive, 
deep, and sound; his hands strong; his touch light. He was a clinician of unrivalled 
experience and resource, and an admirable teacher. He had founded a new School of Ortho- 
paedics ; what is more, he had brought British orthopaedic surgeons together with a strong 
sense of fellowship. We had become eager to learn, and as ready to discuss our failures as 
our successes for he had given us a true sense of values. Sir John Goodwin well wrote 
‘he was the soul of honour and integrity.’” Towards the end he spent much time in the 
lovely country of North Wales at Bodynfoel with his daughter Hilda and her husband, 
Frederick Watson, M.F.H. And there on January 14, 1933, he passed peacefully away. 
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Lord Moynihan, P.R.C.S., colleague through the war and thereafter, contributed to the 
British Journal of Surgery (1933, 20, 545) an admirable appreciation of the surgeon and the 
man. He wrote: “ Robert Jones is dead. England parts in grief from one of her greatest 
surgeons and finest gentlemen; orthopaedic surgery loses the supreme master.... It was a 
wonderful experience to visit Robert Jones and see him doing his routine hospital work. On 
arrival one was presented with a list of twenty-five operations to be performed! Robert Jones 
worked with almost incredible speed, and was supported by a team as efficiently trained 
as any one has ever seen. There seemed a silent conspiracy of united relevant effort in which 
every single person from surgeon to theatre porter took part. The surgical technique was 
flawless; there was none better in the whole world, and Jones enjoyed the distinction of being 
a fast operator whose technical methods had no weakness and did not give way under strain 
of speed. There is far too often a sacrifice of safety to haste; speed should be the accomplish- 
ment, not the aim, of an operator. As Jones worked, the clock seemed to be losing time. 
There was no slightest suspicion of hurry. One act followed another in due order without fuss, 
without delay; before one was prepared for it thé list of operations was completed, and one 
began to wonder whether anything could conceivably go wrong with such superb unapproached 
mastery of diagnosis, of perfection in technique, of infinite resource. Many of Robert Jones’ 
methods were of his own devising; he would employ, almost without one being quick enough 
to notice it, a device which alone would have made the reputation of another man. He would 
fashion a splint and make one feel that the pliant metal knew what was expected of it. He 
was, in fact, a consummate artist, in design and in accomplishment. 

‘It is impossible to tell truly of the love his patients bore him. He was greeted by the 
children in the open-air wards at Heswall, not with quiet respect but literally with a yell of 
delight. His manner to them all, his patience, tenderness, loving care, sweetness, and 
infinite gentleness, were a lesson to all. It may be doubted whether anv man could win such 
love from patients as he did; his charm and kindness and compassion were infinite. 

‘“ Robert Jones was a man of great physical power. ... And he was above the tyranny 
of fatigue. He went from one task to another with the gay inexhaustible sprightliness of 
youth, and wherever he went men’s hearts were lightened, their courage strengthened and 
their joy increased, their ideals made more glowing. . . ._ He was the perfect friend. The 
kindly word, the cheering smile, the twinkling eye, the whole magnetic personality of Sir 
Robert Jones remains only as a memory.” 

In the chapel of the Shropshire Orthopaedic Hospital there is a tablet on which is en- 
graved ‘‘ To the Glory of God, and in loving memory of Robert Jones, Great Surgeon and 
Greater Man. Who devoted his life to the healing of the maimed and the cheering of the 
‘desolate.’ ’’ And in the Times was written: ‘‘ The shining lustre of his name is an abiding 
glory to British Surgery; but it is the man himself whom his fellow-countrymen will wish to 


hold in remembrance.”’ 


THE NEW ORDER OF ORTHOPAEDICS 


Meantime the new order of orthopaedics, with its regional units of central hospital and 
surrounding clinics, had been growing. In 1919, Oxford and its three counties took shape, 
much on the Baschurch model. Other units soon followed, and the organisation in Britain is 
now almost complete. The system has been tested for twenty-five years and found to work. 
It is based on sound principles and made effective by early diagnosis, prompt expert treat- 
ment, and continued after-care: 

1. Early diagnosis is made possible by including in the team field-workers of all sorts, 
in order to ensure early introduction of the potential cripple to the orthopaedic clinic; 

2. Prompt expert treatment is given both in the out-patient clinic, and if necessary 


in the central orthopaedic hospital ; 
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3. After-care tield-workers and the out-patient team are relied upon to ensure 
and facilitate regular clinic attendance. 

We have proved that the system works all along the line, that disability is thus prevented, 
cured, or reduced to a minimum, and that derelicts, or would-be derelicts, are restored to 
active, enjoyable, and productive life. It is an essential part of the Robert Jones order of 
orthopaedics. You have been told of its origin—how it so happened that Robert Jones the 
medical student went to live with his uncle, Hugh Owen Thomas, the doctor son of a well- 
known bone-setter; how Robert Jones the orthopaedic surgeon met Agnes Hunt the 
nurse; how it so happened that each of these three had exceptional gifts, and had been 
prepared exactly by heredity, training, and circumstance for what was coming. It was as 
if they had been cast, chosen from ali the world, for the parts they were to play. But it is 
not their genius, or their skill, or their possession of great gifts, that compel us to follow 
them. The Robert Jones tradition is vital! It lives because they used their gifts so generously 
and to such good purpose. Others have been as able. It just happened that these three 
loved their fellow-men, and put all they had at the disposal of those who needed their gifts. 


THE SOURCE OF THE TRADITION 


Why did they do all this? What was their secret urge? I think it was loyalty to the 
work that had come to hand, a loyalty so strong that it amounted to a dedication like 
that of religion. To me as I look back, and it is good to realise that Dame Agnes is still 
very much alive, their loyalty to the work of healing appears a true response of spirit. Their 
reaction to suffering was immediate and practical like that of the Good Samaritan, which is 
only another way of saying that they were led by the Holy Spirit. I know well that Thomas, 
who was a devout atheist, would be deeply shocked at such a statement! 

Loyalty to vocation and dedication of gifts—these are the secrets of the Robert Jones 
tradition. You may think it sounds suspiciously like ‘“ hitching your wagon to a star’; 
vet in fact it is much more like “ helping a lame dog over a stile ’’’ with the opportunity 
always at hand. One begins by going to school again, just as I had to do at Baschurch. 
I think that a good orthopaedic school is bound to be a hard school because there is so 
much to learn if the patients’ troubles are to be understood, and their limbs held 
accurately and comfortably on the queer contraptions in the wards of an orthopaedic hospital. 

3ut I hope you have found out that this life-term school of orthopaedics, in which we all 
study and learn together, can be not only high in its standards, but happy in its team-work, 
its common aim, and the delightful human material on which its practical work of kindness 
and craftsmanship is done. 

We set ourselves afresh, as they did long ago, to understand every principle and 
master every process of orthopaedics. They gave all they had got—“ even all their living.”’ 
That their gifts were of gold does not let us out. For we can be no less generous with our 
gifts of silver and copper—it is precisely this that the Robert Jones tradition demands from 
you and me, just as it was precisely this that Sister Hunt demanded of her staff in those 
golden days at Baschurch. 

Like them we shall work with one common aim. We shall make ourselves expert at our 
job—nursing, physiotherapy, occupational therapy, workshops, whatever may be our 
position in the orthopaedic team. If we are to live and work in the Robert Jones tradition 
it means a strenuous life, for we shall set ourselves to do each job as well as possible for its 
own sake, but even more for the sake of the person who needs our help. We shall regard 
the whole person of our patient—the care, the cure, and the reablement of his body, mind, 
and spirit. For after all the whole thing exists for him. He must be helped. He must under- 
stand what is being done and why. You must see Ais point of view and he must know what 
you do, and that you are with him all the way back to health and active life again. 
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Joseph Lister was born at Upton House, Essex, on April 5, 1827. For generations his 
family had belonged to the Society of Friends and the early influence of this body continued 
to govern his whole life. His father, J. J. Lister, was exceptionally versatile. He had 
considerable success in business in the city and somehow managed in his leisure to acquire 
a world-wide reputation for his researches in optics, which led to the perfection of the modern 
microscope, and his election to the Fellowship of the Royal Society. He also collaborated 
with Thomas Hodgkin in the publication of papers on microscopic observations of the blood 
and animal tissues. Furthermore he was an accomplished artist and a good linguist. From 
this it may be gathered that the young Lister was born into an environment highly favour- 
able for the pursuit of science; and in his great quest he was destined to gaze at the amazing 
new world of micro-organisms through an apparatus perfected by his own father. 

As a boy he was sent to private schools where he showed an early taste for natural 
science, and which led to his choice of medicine as a career. At the age of seventeen he 
entered University College Hospital, London; where he took his B.A. degree before pro- 
ceeding to professional training. He proved himself a brilliant student, occupied a leading 
place in his own school, and took honours at the university examinations. 

He was particularly attracted to physiology and was fortunate in his masters. Wharton 
Jones and Sharpey were inspiring teachers, and at that time were laying the foundations 
upon which a succession of great investigators built a school of physiology at University 
College which became justly famous. Both these men taught him the scientific method of 
research. Wharton Jones, a prolific worker, was interested in the mechanism of the 
circulatory system and the stages of inflammation; for his investigations he used the frog’s 
web and the bat’s wing. Lister undoubtedly owed much to this master of research; he 
copied his method, in the use of web and wing, in his own later researches upon inflammation 
which led to the revolutionary discovery of the antiseptic principle in surgery. Sharpey was 
both friend and teacher to Lister and it was he who commended him to Syme. 

Inspired by these two men, Lister, whilst yet an undergraduate, carried out original 
work on the involuntary muscle in the eye and skin. K6lliker had discovered that the iris 
consisted of involuntary muscle, and Lister, extending the research, found that it consisted 
of two separate muscles—the sphincter and the dilator. This particular work attracted 
considerable attention and led to a firm friendship between the two observers which lasted 
throughout their lives. 

It was at this time too that anaesthesia was introduced into surgical practice. Sir 
Humphry Davy had worked on nitrous oxide in his laboratory, and from the narcotic 
effect of the vapour upon his own person declared as early as 1800 that the gas might 
have its uses in surgery; and in 1824 Henry Hickman of Ludlow proved its efficacy in 
operations upon small animals. At last Horace Wells in America used the gas successfully 
in his private practice as a dental surgeon, but when he attempted to demonstrate its use 
in general surgery he failed dismally and had to face pitiless ridicule. But in 1846 W. T. 
G. Morton, whom Wells taught, succeeded in inducing anaesthesia whilst J. J. Collins 
Warren at the Massachusetts General Hospital, Boston, removed a tumour from a patient. 
On December 21 the same year, Robert Liston at University College Hospital carried out the 
first operation under anaesthesia in England by performing an amputation through the thigh. 

This was a memorable time—the birth of a new epoch in surgery—days to which men 
would look back. No longer need a patient be terrified at the whisper of an operation, nor a 
Many influences have contributed to the development of orthopaedic surgery in Britain, and it is 
intended by a series of papers to give some account of the part played by men and movements in this 


evolution. The dedication of British numbers will be indicated by a corresponding series of etchings on 
the front cover of the Journal. Separate copies of the colour prints are available on application. 
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“For their work continueth, And their work continueth, 
Broad and deep continueth, Greater than their hnowing.” 
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surgeon be called upon to quash his feelings almost to the point of callousness. At long last 
surgery had become more humane. But surgery was not yet safe. Anaesthesia promoted 
adventure, but sometimes sadly disastrous adventure; the patient survived the operation 
but risked death from later gangrene or sepsis. However good a craftsman the surgeon might 
be he was, in the words of Volkmann, “‘ Like a husbandman, who having sown his field waits 
with resignation for what the harvest might bring, and reaps it fully conscious of his own 
impotence against the elemental powers which may pour down on him rain, hurricane, and 
hailstorm.” And yet, strangely enough, actually looking on at Liston with wondering eyes 
was the very man destined for the task of making surgery safe. 

At the proper time Lister qualified with the M.B. (London) and was appointed house 
physician and later house surgeon. In 1852 he gained the F.R.C.S. (England) and the next 
year went to Edinburgh with an introduction to Syme. The great Scottish surgeon received 
him cordially and there began a friendship between them which the years increased. Syme 
was one of the most original surgeons of his time and was an outstanding teacher. Lister 
became his house surgeon, reported his lectures to the Lancet, and was a most enthusiastic 
pupil, eventually marrying his eldest daughter Agnes. 

After a period assisting Syme in hospital and private practice Lister was elected, on 
October 13, 1856, to the post of Assistant Surgeon to the Edinburgh Royal Infirmary. 
He held this post for four years during which time he lectured on surgery; his teaching of 
which was suffused with pathology, for he held that students should have their knowledge 
built upon, and their reasoning stimulated by, a scientific foundation. At the same time 
he continued his researches, the fruit of which was embodied in papers read before the 
Royal Society. He gained a reputation as a first-rate investigator, a stimulating teacher, 
and a good operator, added to which he was transparently honest and modest. 

In 1860 the Chair of Surgery at Glasgow University became vacant and Lister was 
appointed Regius Professor. He was soon lecturing to one of the largest classes of medical 
students in Britain, but what impressed him most were the limitations of surgery as a means 
of relief for human suffering; gangrene and suppuration were only too rife in hospital wards. 
[t is difficult for us to imagine the state of affairs that prevailed. In the case of a compound 
fracture the scales were weighted on the side of the loss of life or imb. Hospital gangrene 
is to us a term in medical history but to our predecessors it was a perpetual black menace. 
Most surgeons were resigned to the occurrence of inflammation and suppuration in wounds 
and looked upon them as a natural and inevitable consequence of injury. But Lister, pained 
and distressed by the frustration of surgery, was unwilling to accept this fatalistic attitude 


and regarded “ hospital diseases ’’ as an evil to be overcome. More and more did his thoughts 
turn to their cause and prevention. His ideal of what should happen in a wound was what 
occurred in a subcutaneous injury, such as a simple fracture in which repair took place without 
inflammation, suppuration, or constitutional disease; and none was better placed or better 
equipped for the solution of this baffling problem. From early life he had been accustomed 
to the scientific attitude towards phenomena around him and he had been fortunate in the 
masters who trained him. When he arrived in Glasgow he was already mature as a scientific 
investigator; indeed among surgeons there was scarcely anyone so well equipped; he 
belonged to the Hunterian tradition. 

Of his many papers embodying the results of researches, two in particular were of 
great significance, indicating the trend of his thinking and the preparation leading to the 
accomplishment of his great task. The study of coagulation of the blood attracted his 
attention for many years. This physiological phenomenon in the healing of wounds 
formed the subject of his Croonian Lecture before the Royal Society in 1863. In con- 
sidering the pathology of the open wound he was led to the study of the genesis of inflam- 
mation. The later stages had been studied by other observers but information about the 
earliest onset was uncertain. Lister, with his microscope, observing the capillaries of the 
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frog’s web and the bat’s wing when they were subject to irritants of all kinds, accurately 
described for the first time the beginning of the inflammatory process. The vascular reaction 
to irritation was found to be produced indirectly through the medium of the central 
nervous system. This work he communicated to the Royal Society in 1857 in a paper entitled 
“The Early Stages of Inflammation.” This particular study led him to regard putre- 
faction as the cause of suppuration and wound infection; decomposition was set up, 
though inexplicably, by the air. Such had been his teaching to students when in 1865 he 
became acquainted with the writings of Pasteur, and learned that putrefaction was a 
fermentation due to the growth of minute microscopical organisms which were disseminated 
by dust, blown about in the air, and which could also be found on all material objects. This 
was an astounding revelation; it was the opening of a biological new world of micro-organisms. 

Lister soon realised that Pasteur’s explanation of putrefaction was applicable to the 
decomposition of wounds. Already he had thought the air to be a contaminating influence 
and this view was now confirmed and the active agent revealed. The next step was to 
prevent micro-organisms from gaining access to the open flesh. To the attainment of this 
ideal, and to the perfection of its accomplishment, Lister dedicated the rest of his life. 
He started by casting about for a suitable antiseptic and on learning of the success of 
carbolic acid as a disinfectant in dealing with sewage at Carlisle he decided to give this 
chemical a trial in wound treatment. After investigation with the pure acid he finally 
adopted a | in 20 watery solution, and this strength of carbolic acid became a permanent 
feature of his technique. With this solution he cleansed his hands, his instruments, the 
patient’s skin, and the wound itself. Lint soaked in carbolised oil was first used as a 
dressing but after many experiments was abandoned in favour of a putty made of carbonate 
of lime and a solution of | in 6 carbolic acid in linseed oil. 

The result of this treatment upon abscesses and compound fractures was astonishing- 
Suppuration disappeared; wounds became healthy; patients were comfortable; the number 
of amputations diminished rapidly; and Lister was able to say: ‘‘ But since the antiseptic 
treatment has been brought into full operation, and wounds and abscesses no longer poison 
the atmosphere with putrid exhalations, my wards, though in other respects under precisely 
the same circumstances as before, have completely changed their character; so that during 
the last nine months not a single instance of pyaemia, hospital gangrene, or erysipelas has 
occurred in them. As there appears to be no doubt regarding the cause of this change, the 
importance of the fact can hardly be exaggerated.” 

His first paper announcing this new principle of surgical treatment appeared in the Lancet 
in 1867 entitled ‘‘On a New Method of treating Compound Fracture, Abscess, etc., with 
Observations on the Conditions of Suppuration.”” And the same year at a meeting of the 
British Medical Association in Dublin he read a paper on “On the Antiseptic Principle in the 
Practice of Surgery.”” It should be noticed that he stressed the principle and not the use of 
a particular drug in treatment; it was as though he foresaw that the method might change 
but that the principle was unchangeable. His constant aim was the prevention of sepsis in 
wounds, with the least irritation to the tissues. 

From then on Lister’s main purpose in Life was to gain acceptance of the anti- 
septic principle as fundamental in the practice of surgery. The road he had to travel in 
gaining his objective was more arduous than he imagined. For some years his teaching 
was misunderstood and he had to meet violent criticism. Strangely enough many medical 
schools were indifferent, or accorded the doctrine a chilly reception. On the other hand 
well-known surgeons in France and Germany were not slow to see the merits of the anti- 
septic principle and he was encouraged by the enthusiasm of some industrial surgeons at home. 
The best missionaries of the new surgical learning were Lister’s house surgeons and pupils. 
They had been witnesses of the principle in practice and with conviction they went out to 
preach the new doctrine. The rest of Lister’s time at Glasgow was occupied in the observation 
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and recording of various diseases and injuries dealt with by the new treatment. He also 
introduced carbolised catgut for the ligature of arteries after testing it in the calf. 

In 1869 he was elected to the Chair of Clinical Surgery at Edinburgh, in succession to 
Syme, and the stndeuts received him with enthusiasm. He became fully occupied with the 
duties of the Chair and of his large private practice, but in the laboratory in his own home 
he carried out endless experiments with the object of improving methods of carrying out 
the antiseptic principle and rendering its use in everyday practice more simple. 

He remained in Edinburgh until 1877 when he was invited to a Chair of Clinical Surgery 
at King’s College, London. The position he occupied in Edinburgh was far superior to the one 
offered him in London, but he was attracted by the great city itself and the opportunity it 
gave him of converting London schools to acceptance of the antiseptic principle, for hitherto 
it had made little headway there. He therefore migrated south, back to the city of his youth, 
where he had many friends who pressed him to come. He continued to occupy the Chair at 
King’s College until 1892 and during these years perfected details of the antiseptic method 
and gave up the carbolic spray. He had the gratification of seeing his teaching accepted in 
London, and indeed throughout the world. 

Acceptance of the antiseptic principle revolutionised the practice of surgery and led to 
phenomenal advance in all its departments. No branch of surgery felt the impact more than 
orthopaedic surgery. The introduction of subcutaneous tenotomy had been hailed as a great 
advance in the treatment of deformities, but it had strict limitations. With the prospect of 
safe open operations there dawned a new era of immense possibilities for the treatment of 
injuries, diseases, and deformities. Indeed the successful management of the compound 
fracture by Lister stands at the very beginning of the introduction of the antiseptic method. 
He pointed out that blood clot, protected by an antiseptic, would be organised by the ingrowth 
of cells and vessels from its vicinity ; in this way callus was formed. He also explored the badly 
united fracture, reset the fragments and wired them. He was the first to explore simple trans- 
verse fractures of the patella and olecranon and to bind them with wire until union occurred. 

In 1880, William Macewen of Glasgow, a pupil of Lister, operated upon a boy whose 
shaft of the humerus had been destroyed by osteomyelitis. He sewed tibial grafts along 
the former track of the bone and a new shaft was reproduced. Another pupil, Thomas 
Annandale of Edinburgh, in 1883 for the first time deliberately explored a knee 
joint for internal derangement and discovered an internal semilinar cartilage completely 
separated from its anterior attachment to the tibia. The cartilage was stitched back in its 
proper place; the man recovered perfect movement of the joint and returned to his work. 
For many years before Esmarch introduced his elastic bandage Lister had operated upon 
bloodless limbs. He would have a lower limb lifted as high as possible from the table and kept 
elevated for a few minutes, and then he applied a tourniquet at the upper part of the thigh. 
This provided a bloodless field for operation. He proved experimentally that blood left the 
limb not by gravity alone but also by reflex constriction of the arteries induced by stimula- 
tion of the vaso-motor nerves. This is still a valuable procedure, particularly when it is 
inadvisable to use an Esmarch bandage. 

Lister retired from practice in 1896 but continued his scientific work. In the next 
year he was elected President of the Royal Society. Many other academical honours and 
foreign orders had been showered upon him. His appearance at scientific meetings in foreign 
countries had been greeted with triumphal acclaim. He was made a baronet in 1883, a peer 
in 1897, and was one of the original twelve members of the Order of Merit instituted in 1902. 
He died at Walmer in Kent on February 10, 1912. The universal and abiding value of Lister’s 
work for the physical ills of mankind has made him one of the outstanding benefactors of 
humanity. ARTHUR ROCYN JONES 
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Lord Lister, by Sir Rickman John Godlee, Bt. Macmillan & Co., Ltd., 1917. (This work should be read 
by everyone embarking upon a surgical career.) 
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WALTER ROWLEY BRISTOW, M.B., B.S., F.R.C.S. 
1882-1947 


Walter Rowley Bristow was born at Bexley, Kent, on December 12, 1882. He received 
his early medical education at St Thomas’s Hospital Medical School where amongst his 
contemporaries and close friends were Charles Max Page, Gathorne R. Girdlestone, and 
Godfrey Martin Huggins (now Prime Minister of Southern Rhodesia). During undergraduate 
vears “‘ Rowley ’’—as he became known to an ever-widening circle of friends in many 
different walks of life—was conspicuous for his athletic skill. He represented the hospital at 
lawn tennis, soccer, and water polo; and quickly became a scratch golfer. He was an early 
motorist, and being provided with an ample allowance by a generous father was able to 
indulge his hobby in a series of sporting cars. Unobtrusively, and with an apparent 
absence of effort, he passed all his examinations in due sequence and obtained the Conjoint 
Diploma of the Royal Colleges in 1907. One year later he graduated as M.B., B.S., in the 
University of London, and within two more years had successfully negotiated the formidable 
hurdles of the Primary and Final examinations for the F.R.C.S.(Eng.). His first resident 
appointment at St Thomas’s was that of house surgeon to Sir George Makins; this was 
followed by a term as senior house surgeon on the emergency block. Bristow’s practical 
acquaintance with many forms of athletics and sport excited his interest in the treatment 
of injuries of the locomotor system and, more especially, in the neglected field of “ sprains 


200 THE JOURNAL OF BONE AND JOINT SURGERY 


a ile ania 








IN MEMORIAM 201 


and strains.” By the time of the outbreak of the first World War he was well established 
in consulting practice in London. He had already entered into military commitments as 
Medical Officer to the Middlesex Yeomanry and served with this unit in Gallipoli, being 
mentioned in dispatches for his conduct at the Suvla Bay landing. He returned to England 
in 1916 to convalesce from an attack of the prevailing dysentery and by a happy conspiracy 
of events came under the notice of Sir Robert Jones who was then engaged in forming the 
staff of the Military Orthopaedic Centre at Shepherd’s Bush, London. Bristow’s primary 
appointment was to organise and take charge of the electro-therapeutic department, but he 
was soon added to the surgical staff, and then joined the small band of younger orthopaedic 
surgeons who were to become the devoted disciples of Robert Jones in the post-war years. 
At Shepherd’s Bush, Bristow devoted much time and patience to the study of peripheral 
nerve injuries, and he made full use of the wealth of clinical and operative material which 
came his way. This led to his appointment on the Committee on Peripheral Nerve Injuries 
set up by the Medical Research Council. Ostensibly he was selected as an expert in after- 
treatment, for it brought him into contact with the minds of such men as Henry Head and 
Wilfred Trotter. Although Bristow was the first to disclaim any status as an academic, it 
became evident that his mental processes were as acute as those of the intellectuals, and his 
keen intelligence pierced through a mass of facts to the essential principles of a problem. 
This faculty was to serve him well throughout his distinguished career and was to be one 
of his outstanding characteristics as a teacher and leader. 

In 1919 St Thomas’s Hospital set up an orthopaedic department. It was the end of an 
epoch and a breakaway from old tradition. Sir Robert Jones was invited to become Director 
of Orthopaedics at the hospital, and Bristow was formally appointed to the staff as Ortho- 
paedic Surgeon. Sir Robert, then at the height of his powers and deeply immersed in his 
extensive practice and in public work, cast his mantle over the new department and left his 
younger colleague to build it up from small beginnings. This was Bristow’s great chance. 
He had already learnt many things from his association and growing friendship with Robert 
Jones. One thing above all he saw clearly—that the head of a surgical clinic must become a 
leader of younger men. In this ambition he achieved an outstanding success, as witnessed 
by the quality of the men he attracted in turn as his chief pupils—George Perkins, E. P. 
Brockman, R. J. Furlong; and by the influence he exerted on many more who came to sit 
at his feet for shorter spells. Secure in his base at St Thomas’s, he next looked out beyond 
the horizon of the orthopaedic department of a general hospital to discover a long-stay 
hospital without which no orthopaedic service was complete. At Pyrford in Surrey he found 
a cripples’ home in ample grounds, well suited for the purpose. By adaptations and new 
buildings St Nicholas’ Orthopaedic Hospital was gradually transformed into an active 
country orthopaedic hospital, at first limited to children, and later providing adult wards. 
In the second World War this hospital became an Orthopaedic Centre under the Emergency 
Medical Service, and it is to be known in future as the Rowley Bristow Orthopaedic Hospital, 
a fitting tribute to the life and work of its first surgeon-in-chief. 

During the vears between the two wars Bristow built up a large consulting practice. 
His patients came from far and wide, and amongst them were many men and women 
prominent in the public and social life of the nation. His practice was conducted in and from 
102 Harley Street, a house which contained some beautiful examples of the work of Adam, 
most notably the ceiling in the front drawing-room. 102 was the scene of bounteous 
hospitality, dispensed with taste and grace by “‘ Rowley’ and his devoted wife. George 
Perkins has given a vivid account of a typical day at 102. “‘ He (W. R. B.) breakfasted at 
eight and was in his office by eight-thirty. From then until seven-thirty in the evening, with 
a break for lunch, at which there was never less than one guest, he worked at top pressure, 
expending his own depthless energy and exhausting that of his secretaries. There followed a 
champagne cocktail and a change for dinner. Dinner was an occasion. He had one of the 
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best. cooks in London, and could talk intelligently to any chef de cuisine on his subject.” 
102 alas is now a shell, blasted into ruins by the Luftwaffe. 

Bristow was an original member of the British Orthopaedic Association and served on 
the Executive Committee for many years. He was President during the vears 1936-37 and 
infused the society with his dynamic leadership. A few weeks before his death he was 
accorded the rare distinction of Emeritus membership. He was in due course elected as a 
Corresponding or Honorary member of many foreign surgical societies—amongst them the 
American Orthopaedic Association and the French, German, Scandinavian, Australian, and 
Argentine Orthopaedic Societies. In 1937 he delivered the Hugh Owen Thomas Memorial 
Lecture in Liverpool, and in 1946 the Robert Jones Memorial Lecture at the Royal College 
of Surgeons. 

In the second World War, after a period as a Regional Orthopaedic Consultant, Bristow 
was appointed Consulting Orthopaedic Surgeon to the Army and attained to the rank of 
3rigadier. This was his heart’s desire—to recreate the orthopaedic service in the Army 
which Robert Jones had formed during 1914-1918. He was eager to don uniform again, and, 
in actual fact, his uniform from the first World War still fitted him. He gave most devoted 
and distinguished service to the Army, organising the orthopaedic sections of the military 
hospitals in Great Britain, selecting the young surgeons to take charge of this work, and 
visiting hospitals in the Mediterranean and Middle East. During these strenuous years he 
also flew to the United States where his visit will long be remembered. In 1946 the French 
Government appointed him Chevalier of the Legion of Honour and awarded him a Croix de 
Guerre with palm. 

During his most busy years Bristow maintained a steady output of contributions to 
surgical literature. Two subjects held his interest throughout—disabilities of the knee joint, 
and injuries of peripheral nerves. His Robert Jones Memorial Lecture on the latter topic 
was a masterly exposition of the subject. As a teacher of undergraduates he was without 
rival in his own hospital. In G. R. Girdlestone’s words: “‘ He taught well, penetrating to the 
heart of his subject and picking on the essentials with clarity and emphasis. His out-patient 
clinics at St Thomas’s were stimulating, memorable, and crowded. They were alive with 
humour and humanity, for he never failed to feel and show a friendly intimacy with the 
Lambeth folk.’’ Simplicity was his theme. Generations of Thomas’s students will still 
recall such aphorisms as “ We treat patients, not disease.”” He was par excellence the 
“good doctor.”’ 

It is difficult to realise that Rowley Bristow has gone from our midst whilst still at the 
height of his powers; for to his colleagues, his pupils, and his friends—all over the world- 
he was seemingly invulnerable. We had looked forward to his enjoyment of a long Indian 
summer, in which some of us, both young and old, might have continued to share his radiant 
spirit. In his genius for friendship, and in the ideal setting of his home and family life, we 
have lost something which is irreplaceable. When in the early part of 1947 he was called 
upon to face the beginnings of an illness which was soon to be declared mortal, he met the 
challenge of fate with the high courage and equanimity characteristic of the man he was. 
By his death international orthopaedic surgery has lost one of its outstanding leaders and 
British orthopaedic surgeons will mourn the passing of one of the most vital and dynamic 
personalities of our time—one who was in every respect a master surgeon. 

In a brief memoir it is impossible to do justice to his manifold qualities—his amazing 
zest for work, for play, and for sport—each activity in its proper perspective. The words of 
Savage Landor, ‘I warmed both hands at the fire of life,’’ tarnished perhaps by oft 
repeated quotation, gain new lustre when used to describe such men as Rowley Bristow. 


AVE ATQUE VALE. 
Rowley Bristow married in 1910, Florence, only daughter of James White, LL.D., 
and they had one son and two daughters. 
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GREAT BRITAIN 


LONDON CONFERENCE OF THE AMERICAN AND BRITISH ORTHOPAEDIC 
ASSOCIATIONS ON FUTURE DEVELOPMENTS OF THE 
JOURNAL OF BONE AND JOINT SURGERY 


In the editorials of this number reference is made to the London Conference of representatives of 
the American Orthopaedic Association, the American Academy of Orthopaedic Surgeons, and the British 
Orthopaedic Association, held in the Royal College of Surgeons of England in Lincoln’s Inn Fields on 
May 27, 1947. The American Orthopaedic Association was represented by the President-elect Dr R. I. 
Harris of Toronto, the editor of the Journal Dr William Rogers, and the late Dr Clay Ray Murray of 
New York. The Academy was represented by Dr Earl McBride of Oklahoma. The British Orthopaedic 
Association was represented by the President Mr George Perkins, the Honorary Secretary Mr Philip Wiles, 
Professor Harry Platt of Manchester, and Sir Reginald Watson-Jones of London. 

Mr George Perkins, being elected Chairman, opened the discussion and said that members of the British 
Orthopaedic Association had feelings of warm sentiment towards their friends in America who had proved 
more than helpful in offering the hospitality of their Journal, encouraging British contributors, promoting 
’ from the title of the Journal. ‘‘ But despite 
the sentiment which is still so strong in Britain,’’ he said, ‘‘ we must not put too much weight on this 


collaboration, and even leaving out the word ‘‘ American 


factor. Our purpose is not to emphasise the friendship which exists between Britain and the United 
States, nor to discuss only the problem of orthopaedic publication in Britain; it is to develop the aim of 
creating an international journal which will represent orthopaedic surgery throughout the world.’’ 
Agreed Principles—<After discussion which continued throughout the day, it was agreed that certain 
principles should be submitted for the approval of the respective Associations, namely: 
1) A Journal should be established representing the science and practice of orthopaedic surgery in the 
United States of America and the Commonwealth of British Nations with provision for the future participa- 
tion of other countries. 
2) The ideal journal for this purpose would be the Journal of Bone and Joint Surgery. The American 
Orthopaedic Association should be asked if they would be prepared to modify their journal to meet this need. 
3) In order to mark this change of policy, the cover and title pages of the Journal should be modified 
suitably. 
4) Two editorial boards should be appointed, one for the United States of America and one for the British 
Commonwealth of Nations. 
5) The two editorial boards, or their authorised representatives, should meet at regular intervals, not less 
than once a year, for the purpose of determining general policy. 
6) The number of annual issues of the Journal should be increased as from January 1948, or as soon 
thereafter as practicable. In the first instance four issues should be prepared, edited, published, and cir- 
culated from the U.S.A., and four issues prepared, edited, published, and circulated from the United 
Kingdom. The number of issues in future should be determined at joint conferences of the two editorial 
boards or their representatives 
7) All issues should be similarly produced, numbered, indexed, and circulated to all subscribers, but 
allowance should be made for expression of the individuality of the British and American boards. 
8) The Journal should be made financially self-supporting. 
9-11) Administrative details, reviews of books, abstracts of current literature, and other details should 
be the subject of future agreement between the two boards. 
12) The principles of the present agreement should be binding for three years, after which it should be 
re-examined 
Dr R. I. Harris at the conclusion of the conference said: ‘‘ This day’s conversations have been of historic 
interest and in many respects unique. I speak for my colleagues in expressing appreciation to the British 
Orthopaedic Association for inviting us to share an occasion of such importance. I personally feel a heavy 
responsibility. My being here is the chance of being President-elect of the American Orthopaedic Associa- 
tion. It happens that I am a Canadian, standing between Britain and the United States of America, 
and that makes my responsibilities heavier. We have discussed the solutions of a problem which has 
never been met before. I do not know of any journal of importance which has been published with 
international agreement such as we have considered. 

‘It may be that there are even greater obstacles to its solution than we have tried to visualise to-day 
It is even possible that the difficulties may be insuperable. The approval of the American Orthopaedic 
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Association will be given only after careful and critical examination. The Journal is their child, created 
and nurtured by the ideals and efforts of their members. They will not concur to fundamental changes 
in editorial policy except for very good reasons. It is also possible that the agreement may not prove 
satisfactory to the British Orthopaedic Association; they may feel that they have not the liberty they 
wish. But in spite of administrative problems, and divergence of interest, we should attempt this co- 
operative effort. If it succeeds we shall have unique opportunities to influence the future of orthopaedic 
surgery. If by chance it fails we still can return to separate places without handicap. 

‘Very considerable effort will be required of us. It will be well worth it. I would bespeak the 

interest of all who have taken part in the amicable conversations round this table to master the difficulties 
which must be faced.’ 
Sir Alfred Webb-Johnson, President of the Royal College of Surgeons of England, who joined the 
concluding phase of the meeting said: ‘‘ Mr Presidents, | would like to say that I have found it a great 
privilege to be allowed to listen to part of your discussions to-day. I knew that you were tackling a great 
problem, but I did not know that it had so many difficulties I would like to give my blessing on behalf 
of the College to the conclusions you have reached. I am convinced that for the moment, at all events, 
vou have reached a wise decision. What the future may hold I do not know. We may not have a voice 
in determining the future; but after many years of constant co-operation between the orthopaedic surgeons 
of this country and surgeons on the other side of the Atlantie, we should continue the effort of making 
joint presentation of achievement to the world. It would be a great pity if we failed. But even if this 
is So your efforts will not have been wholly in vain; you will have tried to achieve a working arrangement ; 
and we shall all remain friends I am glad that you have been able to find in this College accommodation 
for your discussions.”’ 


FIRST MEETING OF THE BRITISH ORTHOPAEDIC ASSOCIATION 
rhirty years ago to-day, in February 1918, the British Orthopaedic Association held its inaugural 
meeting at Roehampton. In the nineties of the last century there had been a British Orthopaedic Society 
supported largely by surgeons of the National Orthopaedic Hospital, London, and publishing its own 





INAUGURAL MEETING OF THE BRITISH ORTHOPAEDIC ASSOCIATION 
at Roehampton, February 1918 
Reading from Left to Right—(Back Row) W. Trethowan, Rowley Bristow 
Middle Row) Robert Osgood, T. P. McMurray, Blundell Bankart, McCrae 
Aitken, Harry Platt, Reginald Elmslie, Laming Evans, Naughton Dunn 
Front Row) Tommy Openshaw, E. Muirhead Little, W. E. Bennett 
Robert Jones was absent on military duty 


journal—Transactions of the British Orthopaedic Society. But that was a day of conflict between strong 
and forceful personalities. Tubby and Openshaw seldom met; and if they did meet, one or other was 
almost certain to boil with rage. Muirhead Little was too passive to succeed as peace-maker. The Society 
died a natural death, and the Transactions ceased publication in 1898. 
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To-day, when the Orthopaedic Associations of America and Britain are rejoicing in a new agreement 
on joint publication, it is interesting to recall that it was Robert Osgood of Boston who succeeded in 
bringing together, round one dining-table at the old Café Royal, three of the four protagonists—Tommy 
Openshaw, Muirhead Little, and Robert Jones. Tubby, perhaps fortunately, was abroad on military 
service. The inaugural meeting of the British Orthopaedic Association was held shortly afterwards. 
In the photograph taken at Roehampton which it is our privilege to publish we note with satisfaction the 
distinguished figures of Blundell Bankart whose energy and vigour to-day is revealed in his contribution 
to these pages, Laming Evans whose benefaction to orthopaedic research is just announced, Rowley 
Bristow whose recent death we much deplore, and, perhaps most youthful of all figures in the group, the 
Chairman of our Editorial Board—Harry Platt who received the accolade of Knighthood a few days ago 


LAMING EVANS BEQUEST FOR RESEARCH IN ORTHOPAEDICS 

Mr Laming Evans, surgeon to the Royal National Orthopaedic Hospital, who died a year ago, left 
the residue of his estate of £50,000 to the President and Council of the Royal College of Surgeons of 
England, ‘‘ to apply the income for the advancement of, and research into, orthopaedic surgery.’’ Mrs 
Laming Evans, who died more recently, left the residue of her estate of £30,000 to the Royal College of 
Surgeons of England ‘‘ to apply the income for research in orthopaedic surgery.’ A committee of the 
Council, including the President, Vice-Presidents, Sir Harry Platt and Sir Reginald Watson- Jones, is now 
considering how best to apply the two Laming Evans bequests to the advancement of orthopaedic surgery 


BRISTOW MEMORIAL LECTURESHIP 
Many friends of Walter Rowley Bristow have expressed their wish to share in a memorial to him 
It has been suggested that his life and work would be commemorated best by the foundation of an annual 
or biennial Memorial Lecture to be delivered alternately, if circumstances permit, in Great Britain and the 
United States—the two countries in which he was acclaimed an outstanding leader in orthopaedic surgery 
and where he was held in such warm regard. When a sufficient endowment fund has been accumulated 
it will be entrusted to the British Orthopaedic Association. Contributions to this fund are invited and may 
be sent to George Perkins, Esq., 149 Harley Street, London, W. 1, England 


HONOURS TO ORTHOPAEDIC SURGEONS 
Sir Harry Platt—We learn with the greatest satisfaction that the New Year’s Honours List includes the 
name of Harry Platt, Professor of Orthopaedic 
Surgery in the University of Manchester, who be- 
comes a Knight-Bachelor. He receives the accolade, 
and is congratulated by His Majesty, at the moment 
that this Journal is reaching the hands of its 
readers. Professor Platt has long been a distin 
guished leader of orthopaedic surgery in this 
country. His fracture service at Ancoats Hospital, 
and later at the Royal Infirmary, Manchester, was 
the achievement of a pioneer. His orthopaedic 
clinics have been the meeting-ground for surgeons 
from all countries who acclaimed his academic 
and intellectual distinction, his wide knowledge 
of orthopaedic literature, and his triendship with 
surgeons throughout the world. During the war 
he was the able lieutenant of Sir Thomas Fairbank, 
moulding and developing orthopaedic units of 
the Emergency Medical Service, and at the same 
time assisting to plan future regional orthopaedic 
developments through service on many advisory 


councils and committees. The British Editorial 





Board of this Journal is honoured by the dis 
tinction awarded to its Chairman——-Professor Sir Professor Harry Platt, Chairman of the 
Harry Platt. As individual members we are de British Editorial Board of the Journal, whose 
lighted by the recognition of our friend “ Harry.” knighthood is just announced 
Dr Philip D. Wilson, Honorary C.B.E.—Philip Wilson was among the first of the American surgeons 
to arrive in this country during the war. He brought with him the American Hospital in Britain in 
which civilian and military casualties were treated for a long period before the United States was actually 
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engaged in war. A few months ago a telegram was sent from the British Embassy in Washington: ‘* Dr 
Philip D. Wilson, 321 East 42nd Street, N.Y.C. It is with much pleasure that I inform you that His 
Majesty the King has been pleased to approve your appointment as an honorary Commander of the 
Most Excellent Order of the British Empire. Lord Inverchapel, the Ambassador, has asked me to 
convey to you his personal congratulations on this well deserved award.’’ Orthopaedic surgeons through- 
out this country join in offering their congratulations and their grateful thanks. 

Samuel T. Irwin of Belfast, C.B.E.—In the Birthday Honours List of 1947 is included the citation: 
‘Samuel Thompson Irwin, B.A.R.U.1., M.B., B.Ch., B.A.O., M.Ch., F.R.C.S.Ed., Chairman of the Northern 
Ireland Medical War Committee, to be Commander of the Civil Division of the most Excellent Order of the 
British Empire.’’ No member ofthe British Orthopaedic Association has attended meetings more regularly 
than our good friend Sam Irwin who refused to be daunted by war-time difficulties of travel and succeeded 
in maintaining his almost unbroken record. His honour is widely approved 


Appointment of Mr George Perkins as Professor of Surgery in 
the University of London, St Thomas’s Hospital Medical School 

Mr George Perkins, M.C., retiring President of the British Orthopaedic Association and President of 
the Orthopaedic Section of the Royal Society of Medicine, who took so prominent a part in establishing the 
new Journal of Bone and Joint Surgery, has just been appointed to the Chair of Surgery in St Thomas’s 
Hospital Medical School of the University of London. There is perhaps special significance in the fact 


that the appointment is that of professor of surgery and not professor of orthopaedic surgery. We welcome 





George Perkins, recently appointea Professor of Surgery at St Thomas's 

Hospital Medical School, lecturing on Amputations at the British Post- 

graduate Medical School at one of a series of courses arranged during 
the war. 


this recognition that the surgery of the locomotor system is based no less firmly upon the background 
of general surgery than the surgery of the viscera, or any other specialty, and that the well-trained ortho 
paedic surgeon is no less competent to supervise the education of undergraduates than any other surgeon 

With typical clarity of thought Professor Perkins identifies three successive objectives in training 
1) the training of the general practitioner; 2) the training of the general surgeon; 3) the training of the 
specialist surgeon. He believes not only that every specialist should first be experienced in the wide 
field of surgery but that his first visiting appointment to the staff of a hospital should be that of general 
surgeon—with promotion in due course to the specialist post of abdominal surgeon, thoracic surgeon, 
neuro-surgeon, orthopaedic surgeon, and so on. He believes that the system of apprenticeship by which 
medical undergraduates are allocated as dressers to one surgeon for the whole of their training is no more 
than a relic of the past. The individual best qualified to give instruction in a special branch of medicine 
is the specialist in that branch, and it calls only for planning by the Dean ofthe Faculty and the Professors 
of Surgery and Medicine to see that various facets of specialist instruction are moulded and co-ordinated 


into a balanced training 
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BRITISH ORTHOPAEDIC ASSOCIATION, ANNUAL MEETING, 1947 


The Annual Meeting of the British Orthopaedic Association was held in Manchester on October 24 
and 25, under the presidency of Mr George Perkins, M.C. A symposium on Recurrent Dislocation of the 
Shoulder Joint was opened by Mr H. Osmond-Clarke and Mr J. Crawford Adams (London). The con- 
tributions and discussions are published in this number of the Journal. 

Treatment of Osteomyelitis—Anatomical and Physiological Basis—Professoy Jacques Leveuf (Paris) 
reported experience in the treatment of 600 cases of acute osteomyelitis and said that the first site of lodg- 
ment of staphylococci in haematogenous osteomyelitis was not usually the metaphysis but the mid-shaft 
of the bone in the neighbourhood of entry of the nutrient artery. In this region a cortical abscess formed, 
usually with a small lamellar sequestrum. Spread was mainly towards the surface but also along the track 
of the artery and its branches, producing further cortical lesions and secondary foci of infection in the 
medulla and metaphysis. Professor Leveuf had used plaster of Paris immobilisation for twenty years 
Revue d’Orthopedie, 1947, tome 33), and he condemned bone operations, especially metaphyseal drain- 
age, in the acute stage. He doubted the value of penicillin therapy except after surgical intervention. 
The soft tissue abscess should be drained between the fifteenth and twentieth days. Formerly the wound 
was left widely open but now with the aid of penicillin it was closed forthwith. Histological and radio- 
graphic evidence was presented in support of the contention that osteomyelitis, even in children, 
developed primarily in the shaft through embolism of the nutrient artery, and spread only secondarily to 
the metaphysis. Pyvofessor H. Platt (Manchester) said that he found it difficult to discuss Professor Leveut’s 
provocative paper because he could not readily alter his view that in acute osteomyelitis of the long bones 
of children, staphylococci reached the metaphysis by metaphyseal vessels; how otherwise could he explain 
the finding of pus on drilling the metaphysis, with no pus or exudate which grew staphylococci when the 
shaft was drilled at a higher level? We were of course familiar with osteomyelitis of the shaft which was 
shown so beautifully in Professor Leveuf’s specimens, but, in this country at least, primary diaphyseal 
infection by the route of the nutrient artery occurred only in adolescents and adults, and seldom in children. 
Perhaps the disease was different in Professor Leveuf’s great surgical clinic of the Enfants Malades in Paris 
My Birkett (Nottingham) said that he distinguished three types of acute infection in children—diaphyseal 
osteomyelitis as described by Professor Leveuf, of which he had seen two cases in the last six months; 
metaphyseal osteomyelitis in which proximity of primary infection to joints was proved by early onset 
of characteristic joint deformity; and osteomyelitis of the new born in which multiple swellings, abscesses, 
and epiphyseal destruction occurred without pyrexia. Mr Birkett discredited Professor Leveut’s observa- 
tions as to the failure of penicillin therapy and said that, if properly used, recovery was complete even 
be ore Leveut’s cases had reached the stage for incision of abscesses. 
The Histology of Callus—Pvofessor S. L. Baker (first professor of osteo-pathology in the University of 
Manchester) demonstrated a superb series of photomicrographs of callus. He said that in the healing of 
fractures the first sign of bone appeared within a week of injury in an area of gelatinous oedema in the 
mass of young connective tissue which replaced the fracture-haematoma. This bone is of a type called 
woven bone because unlike the lamellar arrangement of adult bone it is laid down in an irregular, inter- 
woven pattern about the blood-vessels of young granulation tissue; the orientation of its trabeculae there 
fore followed the pattern of the vascular tree. Woven bone was formed rapidly as a means of primary 
union, to be replaced subsequently by adult bone. The formation of cartilage in this early stage depended 
largely on mobility of the fragments. If this was considerable, as in fracture of the ribs, cartilage cell 
formation was considerable; most of it nevertheless was replaced subsequently by bone. If movement 
was still greater, as in many fractures of animals, cartilage cell formation was so excessive that the fracture 
failed to unite; a pseudarthrosis was formed with fibro-cartilage covering the fracture surfaces. Woven 
bone was in due course wholly absorbed by osteoclasts and replaced by adult lamellar bone which could 
be formed only slowly, and only upon an existing surface of primitive bone. Whereas the trabeculae of 
‘woven bone ”’ in primary callus followed the haphazard plan of vascular distribution, the strictly parallel, 
lamellar arrangement of adult bone was in accordance with the lines of stress. My B. L. McFarland 
(Liverpool) confirmed Professor Baker's observations as to the prodigious excess of callus formation in 
certain cases of fragilitas osseum, sometimes even simulating neoplastic activity. Dr J. F. Brailsford 
(radiologist of Birmingham) engaged in a somewhat unconvincing digression on the merits of radiographic 
diagnosis as opposed to those of histo-pathological study. 
Paraplegia in Cervical Column Injuries—My Roland Barnes (Glasgow) reported twenty-two cases 
which he subdivided into: a) flexion injuries—dislocation 8, crush fracture 4, acute disc retropulsion 3; 
b) hyperextension injuries—dislocation 1, injury of arthritic spine 6. He discussed in detail acute retro- 
pulsion of cervical intervertebral discs, and hyperextension injury of the arthritic spine. As to the former 
he urged that cerebro-spinal fluid block called not for skull traction but for emergency laminectomy. In 
hyperextension injuries of the osteo-arthritic spine paraplegia occurred with little or no evidence of bone 
injury. These patients were all more than fifty years of age. In one at least there was a complete tear 
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of the anterior common ligament. The stiff arthritic cervical spine was unduly prone to hyperextension 
injury, and moreover the cervical lordosis and associated thoracic kyphosis aggravated the tendency to 
traction injury of the cervical cord which was the probable cause of paraplegia. Professor Geoffrey 
Jefferson (Manchester) while confirming many of Mr Barnes’ conclusions kept an open mind as to the 
credit due to laminectomy for the recovery which often occurred after this operation. 

Management of Acute Ischaemia in an Injured Limb—My D. LI. Griffiths (Manchester) advocated a 
precise programme in the management of acute ischaemia due to arterial damage in an injured limb: 
1) general investigation including determination of arterial blood pressure and haemoglobin content of the 
blood; 2) removal of all possible sources of arterial pressure including the discarding of all bandages, 
plasters, and splints; 3) attention to the general condition of the patient and especially to the maintenance 
or restoration of blood pressure which may determine the fate of the limb; 4) reduction of the fracture 
by one, but not more than one manipulation, always recognising the danger of such manipulation; 
5) operative exploration of the artery, including arteriographic investigation, except in cases where damage 
was already irreparable, as for example in occlusion for more than twelve to twenty-four hours, or damage 
of both anterior and posterior tibial arteries—exploration to include resection and ligation in the case of 
complete division, possibly arterial suture or vein graft in the case of incomplete division, arterial resection 
in the case of extensive bruising, but no resection for simple spasm of an artery or for any vessel with 
minimal damage which was probably still capable of conducting blood; 6) paralysis of the cervico-thoracic 
or lumbar sympathetic system by local infiltration; 7) institution of other measures to improve the collateral 
circulation including cooling but not freezing the limb, warming the patient, administering morphine, 
alkalies, and penicillin, prohibiting tobacco but permitting alcohol. Professor H. J. Seddon (Oxford) 
referred to the difficulty of decision in the case of arteries showing minimal damage; in some cases re- 
section was subsequently proved to have been justified by the presence of a small thrombus within the 
vessel. 

Reduction and Splinting of Fractures——My John Charnley (Manchester) illustrated by ingenious models 
the methods he used in instructing students as to the basic mechanical principles of fracture treatment 
The principles were well known; they were generally accepted; they were being taught in every medical 
school. Nevertheless the audience was spellbound. 

Causalgia—My C. H. Cullen (Leigh, Manchester) reported twenty-four cases of causalgia due to war 
wounds. Of seventeen in which sympathetic block was achieved with 2 per cent. procaine (‘‘ novocaine ’’) 
fourteen were for the time being completely relieved. For such, sympathectomy was the treatment of 
choice; in eight patients the results were uniformly good except in one, where part of the stellate ganglion 
had been spared. Radiotherapy was of secondary value except in cases which did not respond to 
sympathetic infiltration when it was the treatment of choice. 

Fracture-subluxation of the Shoulder—My T. J. Faivbank (Manchester and London) said that 115 
fractures about the shoulder included twelve in which there had been radiographic evidence of downward 


subluxation of the humeral head. The subluxation was attributed to the gravitational effect of weight 
of the limb at a time when muscles were hypotonic. The displacement could be recognised clinically by 
the groove which developed between the acromion and humeral head—a groove which could be obliterated 
by active or passive lifting of the humerus, or by recumbency. At follow-up, one year after injury, the 
subluxation had sometimes disappeared but in other cases it had persisted for as long as three years or 
more. <A triangular sling which supported the limb was believed to be preferable to a collar-and-cutt 
sling; and a plaster-of-Paris spica was preferred to an abduction frame. My Pridie (Bristol) suggested 


that the subluxation might be due to traumatic haemarthrosis. Siy Reginald Watson-jJones (London) 
pointed out that similar subluxations occurred in tumours of the neck and upper shaft of the humerus, 
where there was no traumatic factor and no haemarthrosis; the coincidence of gravitational pressure and 
muscle hypotonicity was no doubt the explanation; but care must be taken in traumatic cases to distinguish 
primary subluxations which were part of the initial injury from secondary subluxations which were due 
to the treatment. 

Unreduced Pathological Dislocation of the Hip Joint due to Septic Arthritis of Infancy—./y 41. F 
Bryson (Manchester) excluded cases aged more than twelve months at the time of acute illness. The joint 
infection and dislocation usually occurred during the first nine months. Operations were performed in 
fifteen cases, all of which were unilateral. One was treated unsuccessfully by Colonna’s arthroplasty. Of 
three treated by osteotomy, one became stable, but the other two showed prcgressive shortening and 
increasing flexion-adduction deformity. Arthrodesis was by far the most satisfactory procedure, the fusion 
being performed between trochanter and pelvis (the head and neck of the femur being destroyed); eleven 
patients were thus treated and s und bone fusion was achieved in eight—one only after secondary osteotomy. 
Arthrodesis should be deferred till the age of twelve or thirteen years because earlier operation was uncertain 
and there was danger of recurrence of flexion-adduction deformity. It had not been possible to correct 
shortening by weight traction, but considerable correction could be secured at operation by extensive 
stripping of the upper end of the femur. In one case true shortening was thus reduced from three and a 
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half inches to one inch. The denuded bone surfaces were secured and fixed by means of a miniature three- 
flanged nail. Only one patient complained of low back pain after arthrodesis and that was eighteen months 
after operation in a patient aged fourteen years whose recreations included walking no less than forty 
miles ina day. (Manchester must surely hold the record for long distance recreational walking. At the 
clinical demonstration later in the day three other patients, each with lower limb disabilities, said that they 
enjoyed walking twenty-five or thirty miles in a day.) Professor Jacques Leveuf, while recognising the 
excellent results which had been recorded, nevertheless advocated arthroplasty even for unilateral cases. 
Mr R. I. Stirling (Edinburgh) reported three cases in which he had transplanted the trochanter to serve 
as a new head and neck, and constructed a new upper lip to the acetabulum. The trochanteric epiphysis 
had not grown as he had hoped, but the stability thus achieved had facilitated arthrodesis at a later age. 
End-results in Fracture of the Femoral neck— Miss E. L. Willis reported 192 cases, treated in the 
University Department of Orthopaedics at the Manchester Royal Infirmary, with a mortality rate of 
8 per cent. within three months of injury. Fifty patients with subcapital and transcervical fractures were 
seen two or more years after injury; in twenty-two the result was excellent; in fifteen the result was poor; 
and in thirteen there was evidence of avascular necrosis of the femoral head. Of seventy-four fractures treated 
by Smith-Petersen nailing forty-one showed radiographic evidence of bone union. Of seventy-nine basal 
and pertrochanteric fractures, fifty-one were treated by well leg traction with union in forty-three; there 
were twenty-three good clinical results among twenty-eight patients examined more than a year after injury. 
Clinical Demonstrations—At the Manchester Royal Infirmary a series of bone tumours were demon- 
strated by Professor Harry Platt. Mr Charnley demonstrated arthrodesis of the knee by Key’s method, 
and a series of primary spinal fusions accompanying hemilaminectomy and foramenectomy for prolapsed 
discs. Mr H. Griffiths showed unusual arthropathies, pathological fractures, and actinomycosis of the spine. 
Mr Poston and Miss Willis showed cases of epiphyseal dysplasia, and Mr T. J. Fairbank demonstrated 
screw fixation for acromio-clavicular dislocation. The demonstration at the Salford Royal Hospital by 
Mr Sayle-Creer, Mr S. Milner, Mr Mangan, and Mr C. Brun included unusual fractures and dislocations, 
vascular injuries, and congenital deformities, spinal osteotomies for spondylitis, arthroplasties of the hip, 
amputation of all toes for rigid clawing, quadriceps-plasty for stiffness of the knee joint after fracture of the 
femur, arthrodesis and arthroplasty of the wrist, and typical cases of neurectomy for Morton’s metatarsalgia 

Election of officers and members—At the business meeting certain elections were made: 


Vice-President ; : ‘ : James Russell, Glasgow 

Honorary Treasure) ; : V.H. Ellis, London 

Editorial Secretary : ; ‘ H. Jackson Burrows, London 

Members of Executive , : Maud F. Forrester-Brown, Bath 
Norman Roberts, Liverpool 

Emeritus Fellows . ‘ Z - A. S. Blundell Bankart, London 


W. Rowley Bristow, London 
Sir H. A. Thomas Fairbank, London 


Honorary Fellows , ‘ ‘ ‘ Professor S. L. Baker, Manchester 
Professor Geoffrey Jefferson, Manchester 
Fellows , ‘ ‘ . F Morris Axford, Auckland 


Cecil Fleming, London 
R. S. Garden, Preston 
G. Hyman, Leeds 
A. A. Macdonald, Auckland 
W. L. Macdonald, Sydney 
D. Wainright, Stoke-on-Trent 
Associate Members ; , ‘ D. M. Brooks, Oxford 
R. C. Howard, Norwich 
P. 1. Hywel-Davies, London 
C. C. James, Birmingham 
A. E. Jowett, Taunton 
W. J. B. McFarland, Auckland 
W. Michaelis, Coventry 
. McDougall, Glasgow 
C. M. Murray, Portsmouth 
G. Rigby-Jones, London 
Garthowen Williams, Auckland 
J. D. Wilson, Alton 
Spring Meeting, 1948, Quebec—It is hoped that the Spring Meeting will be a combined meeting of the 
American Orthopaedic Association, the Canadian Orthopaedic Association, and the British Orthopaedic 


> 


Association, to be held in Quebec on June 3, 4, and 5. 


voL. 30 B, No. 1, FEBRUARY 1948 
oO 














210 PROCEEDINGS AND REPORTS OF COUNCILS AND ASSOCIATIONS 


Dr R. 1. Harris of Toronto is this year the President of the American Orthopaedic Association and it is 
particularly appropriate that during his term of presidency there should be a combined meeting of the 
American and British Associations on Canadian soil. It is hoped that many Fellows and Associate 
members attending the Quebec meeting will visit clinics in Canada and the United States of America. 
Robert Jones Prize Essay, 1950—It was announced that the subject of the Robert Jones Prize Essay 
for 1950 will be “ Osteoarthritis of the Hip.”’ 

Annual Dinner of the Association—The Annual Dinner was held on Friday, October 24. The toast of 
the British Orthopaedic Association was proposed by the Dean of Manchester. Mr George Perkins, re- 
tiring President, in his reply, referred to new developments of the Journal of Bone and Joint Surgery; 


paid tribute to Dr Clay Ray Murray—"' that gallant gentleman who gave the supreme example of dis- 
interested service ’’; explained proposals for the joint meeting of the American, Canadian, and British 
Orthopaedic Association in Quebec; and acknowledged the success of the Manchester meeting—‘‘ one of 
the best meetings the British Orthopaedic Association has ever had because Harry Platt was batting on 
his own village green.’’ The toast of the guests by Mr B. L. McFarland was replied to by Sir William 
Fletcher Shaw who referred to the origins of orthopaedics as ‘‘ a cross between bonesetters and osteopaths 
embracing all that part of surgery which is curable and lucrative.’’ The toast of the retiring President 


was proposed by Harry Platt, who, having been described by George Perkins as ‘‘ Franco Platt,’’ might 
be excused for his reference to the President’s ‘ impish wit,’’ as well as to his courage and his ability as 
‘one of the best clinical teachers in British Orthopaedic Surgery.”’ 


FELLOWSHIPS IN ORTHOPAEDIC SURGERY 
Nuffield Fellowships—Ten Fellowships have been awarded with the object of assisting young orthopaedic 
surgeons in Great Britain to arrange courses of study in the clinics of Canada and the United States of 
America in relation to the forthcoming joint meeting of the British, Canadian, and American Orthopaedi 
Associations in June 1948. The Fellows, appointed by trustees of the Nuffield Foundation, include 


John Charnley . " P ‘ Manchester James Patrick . " . Glasgow 
F.C, Durbin ‘ : Exeter Miss Marion A. Pearson . Stanmore 
James S. Ellis. ‘ : : Basingstoke E.W. Somerville. : Oswestry 
T. J. Fairbank . ; : : Alton F. G. St Clair Strange. Canterbury 
P.H. Newman . ; : ; London I. S. Smillie : : : Edinburgh 

Travelling Fellowships—Two Travelling Fellowships in orthopaedic surgery have been awarded to 
J. Crawford Adams . i § London Cecil Langton , é ¢ London 


DEGREE OF MASTER OF ORTHOPAEDIC SURGERY, LIVERPOOL UNIVERSITY 

The course for the degree of M.Ch.Orth. in the University of Liverpool was held in abeyance during 
the war. The second post-war course began in the autumn of 1946 and after fifteen months’ postgraduate 
study in the orthopaedic and fracture clinics of Liverpool, the associated country hospitals, and the Hugh 
Owen Thomas Memorial Library, twenty-five candidates sat for the examination in December 1947. The 
internal examiners were Professor T. P. McMurray, MrBryan McFarland, and Mr Norman Roberts; the 


external examiner was Mr George Perkins Nineteen candidates were successful 


Almond, H. G. A : : ‘ ; ‘ : : . Liverpool, England 
Colvin, G.S : : : : : : : ' . Sydney, Australia 
Commerell, J. J : é - . . : . Capetown, South Africa 
Desai, M. D ; : : ; P : Z r Bb Bombay, India 
Dickie, J. . z ; ; ; ; . , Midlothian, Scotland 
Fahrni, W. H. , ; : . , : f : . Vancouver, Canada 
Kaplan, C. J : : : é : 3 ; Durban, South Africa 
Kerr, J. G. ‘ ; : ; : : : . Southport, England 
Lucas, H. lx : ‘ : ; ; : : : . Liverpool, England 
McMurray, T. B F : ; E t ; ; . Liverpool, England 
Miller, B. F. = : P A ; 5 i : Halifax, Nova Scotia 
Morgan, N. H. . : ; ; F 5 : z : Sydney, Australia 
O'Malley, A.G.. ; ‘ ; : ; : ; . Liverpool, England 
Osborne, G. V. . : r 5 : ; A . . Liverpool, England 
Parke, W : : ; . ; ; ie ; . Liverpool, England 
Polonsky, B E . : 5 ; : R Johannesburg, South Africa 
Price, 1 ' : : . ‘ ‘ z . 8 . Liverpool, England 
Roberts, G.I. . : ¥ , Z - z . . Liverpool, England 
Thayumanaswami, V. k 7 f ’ . Madras, India 


Hugh Owen Thomas Memorial Library—The gift by Dr Winnett Orr (Lincoln, Nebraska) of his 
Scrap Book—a volume which is not only of academic value but of intense historic interest, is gratefully 
acknowledged by the Hugh Owen Thomas Memorial Library. 
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ORTHOPAEDIC SECTION OF THE ROYAL SOCIETY OF MEDICINE 
Autumn and Spring Meetings, 1947-48 
Cineplastic Amputations— Dy Henry Kessler (New York) addressed the section on the subject of Cine- 


plastic amputations—an elaboration of a lecture given a few days previously to the British Council of 
Rehabilitation. He stressed that no one procedure or appliance was applicable t® every patient. The 
fullest co-operation was essential and he preferred to perform such operations only when the patient re- 
quested it; he never urged the procedure. Excellent results were demonstrated in a cinematograph film. 
In subsequent discussion it was pointed out that such amputations were useless without the highly 
mechanised limbs which had been developed in the United States. 

Flat foot and Instability of the Longitudinal Arch— My George Perkins in delivering his Presidential 
address emphasised that a foot may be flat without being unstable, particularly in infants and young 
children when postural muscle tone was not yet fully acquired. A foot was stable only when body-weight 
was transmitted through the centre of the subastragaloid-midtarsal joint in whjch position the bone 
structure of the foot was self-supporting without the aid of ligaments or muscles. The ligaments were 
‘watch dogs ’’ prepared to give warning of strain, thus calling for the protective action of muscles. Four 
types of “ flat foot ’’ were distinguished. Type 1 was due to delayed development of postural muscle tone 
and required only exercises and, often as a placebo, wedging of the inner border of the heels of boots. 
Type 2 was due to equinus deformity; lengthening of the tendo Achilles should be considered in boys, 
but seldom in girls because it altered the shape of the calf, and a raised heel was often sufficient. Type 3 
was due to varus deformity of the forefoot, often necessitating forcible correction by manipulation and 
plaster for two or three months. Type 4 was the rigid flat foot with subastragaloid-midtarsal arthritis 
sometimes needing arthrodeses, but without refashioning of the normal arches which was liable to cause 
intractable callosities under the first and fifth metatarsal heads. In the discussion which followed there 
was general agreement that when wedging of shoes was needed it should be confined to the heels 
Rotating Wooden Frame for Plaster Beds—At the November clinical meeting My E. T. Bailey demon 
strated this frame, similar in principle to the Hey Groves turning bed and the Stryker frame, but costing 
only £10 and weighing only sixty pounds 

Sitting-standing Invalid Chair was shown by My V. EF. Guill. Similar in appearance to the standard 
self-propelling invalid chair, it could be connected to a power plug, and when the patient switched on a 
motor connected to the chair it was slowly converted to an upright stretcher so that without deliberate 
effort the patient was raised from the sitting to the standing position. The chair has obvious application 
to patients with poliomyelitis and polyarthritis. It will be constructed by the Stanley Engineering 
Company at a cost of about £100. 

Clinical Meetings—Clinical demonstrations by Messrs Crisp, Coltart, Snell, Batchelor, Nissen, Little, 
Epps, and Appley led to vigorous and lively discussion on such problems as Calvés disease of the spine, 
amputation of toes for gross deformity with metatarsalgia, congenital bowing of the tibia, and brachial 
neuralgia due to excision of the outer end of the clavicle for recurring dislocation. At a clinical meeting 
at the Lord Mayor Treloar’s Hospital, Alton, Sir H. A. Thomas Fairbank gave an appreciation of Sir Henry 


Gauvain’s contribution to orthopaedic surgery which will be published in the next number of the Journal. 


LONDON MEDICAL EXHIBITION, 1947-48 
The London Medical Exhibition which was suspended during the years of war has been revived and 
was held from November 1947 to January 1948 at the Royal Horticultural Hall, Westminster. On the 
two hundred odd stands were exhibitions by many firms of every new drug, compound, appliance, instru 
ment, and book. All the latest orthopaedic devices originating in Great Britain, the British Common 
wealth, the United States of America, and Europe were on view. 


SURGEONS’ CONFERENCES OF THE MINERS’ WELFARE COMMISSION, 1947 
The third and fourth biannual conferences of surgeons engaged in England, Wales, and Scotland in 
the rehabilitation of injured miners were held in the summer at Oakmere Hall Rehabilitation Centre, 

Cheshire, and the Manchester Royal Infirmary, and in the autumn at Firbeck Hall Rehabilitation Centre 

and the Sheffield Royal Infirmary. Discussions, symposia, papers, and demonstrations, some of which 

will be abstracted in the next number of the Journal, included: 

Redevelopment of Muscle Function—E. A. Nicoll (Mansfield). Discussion by A. O. Parker (Cardiff), 
C. H. Cullen (Leigh), L. Morris (Leicester), Sir H. A. Thomas Fairbank (London), F. G. Strange 
(Canterbury). Demonstrations by members of the remedial staff (Oakmere Hall). 

Excision of the Carpal Bones—C. H. Cullen (Leigh). Discussion by Sayle-Creer (Manchester), I°. C. Dwyer 
(Liverpool), A. O. Parker (Cardiff), and others. 

Soft Tissue Injuries round the Shoulder—C. H. Cullen (Leigh). 

Traumatic Paraplegia—E. A. Nicoll (Mansfield), F. W. Holdsworth (Sheffield), and Professor H. Platt. 

Lactic Acid Treatment of Chronic Arthritis—I. McIver. Discussion by J. V. Todd, and Sayle-Creer. 
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Causalgic Syndrome—C, H. Cullen (Leigh). Discussion by Lloyd Griffiths and Professor Harry Platt. 

Pain down the Arm—D. LI. Griffiths (Manchester). 

Experiences with Menisectomy—J. Charnley (Manchester). 

Radiographic Changes in Knee Joint after Menisectomy—T. J. Fairbank. 

Bone Tumours—Exhibition—Professor Harry Platt (Manchester). 

Suture of Olecranon—Exhibition—1T. J. Fairbank (London). 

Fracture Teaching Models—Exhibition—Sister Davidson (Manchester). 

Dislocation of the Hip and Fracture of the Spine—C. H. Cullen (Leigh, Manchester) 

Tendon Surgery—G. Pulvertaft (Derby) 

Mallet Finger—W. Gissane (Birmingham). 

General Hand Injuries—S. Pappworth (Sheffield). 

Joint Stiffness after Trauma—Symposium opened by F. W. Holdsworth (Sheffield), A. Dornan (Sheffield), 
W. H. Maitland Smith (Doncaster) 

Internal Fixation of Fractures of the Forearm—F. W. Holdsworth (Sheffield). 


INTERNATIONAL SOCIETY OF SURGERY, 1947 
The Twelfth Congress of the International Society of Surgery—the first post-war congress—was held 
in London in September 1947 under the presidency of Dr Leopold Mayer, and was attended by repre- 
sentatives from over forty countries. At an inaugural ceremony in the Great Hall of Lincoln’s Inn, Sir 
Alfred Webb-Johnson, President of the Royal College of Surgeons, received the delegates, conveyed a 
message from His Majesty the King, and delivered a speech of welcome. ‘‘ By virtue of our calling,’’ 


he said, “‘ we are all patriots of humanity and know no frontiers; but by virtue of our citizenship we are 





INAUGURAL CEREMONY of the International Society of Surgery in the 
Great Hall of Lincoln’s Inn, September 1947. 


also ambassadors and can help to promote peace, concord, and understanding between nations.’’ Replies 
were made by Professor Reynaldo dos Santos, Professor Jean Verhoogen, and Dr L. Dejardin. Re¢ eptions 
were given by His Majesty’s Government at Lancaster House; by the President and Council of the Royal 
College of Surgeons of England at Lincoln's Inn Fields; by the President and Council of the British Medical 
Association at B.M.A. House; by Sir Gordon and Lady Gordon-Taylor at the Royal Society of Medicine; 
and by Sir Hugh and Lady Lett at the Hall of the Society of Apothecaries. 

Professor Grey Turner elected next President—At a General Assembly of the Society, Professor 
Grey Turner (London—recently retired from the British Postgraduate Medical School) was elected 
President of the Thirteenth Congress to be held in New Orleans in October 1949 
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Conferment of Honorary Fellowships—tThree distinguished members of the International Society were 
admitted as Honorary Fellows of the Royal College of Surgeons of England—Dr Leopold Mayer (Brussels), 
Professor Victor Veau (Paris), and Professor Danis (Brussels). 

Discussions were held throughout the week in the Great Hall of British Medical Association House 
Operative treatment of fractures—Prvofessoy Danis (Brussels) showed a film illustrating the use of his 
special fracture operating table and of many ingenious devices for internal fixation, including a coaptation 
plate which impacted the fragments. Dy Phemistey (Chicago) discussed his technique for bone grafting 
by the onlaying of a graft without screws or other internal fixation, and without disturbing muscle attach- 
ments, fibrous tissue, or existing callus. He reported eighty-nine cases with primary healing in eighty- 
five; there was failure of union in four which were cured by secondary operations except in one case of 
congenital pseudarthrosis. Dy R. Demel (Vienna) described the treatment of ununited gunshot fractures 
by the splintering method of Kirschner. Dy Westerborn (Gothenburg) advocated intramedullary nailing 
for fractures of the femoral shaft. 

Arteriography in the diagnosis of osteomyelitis and neoplasms of bone—Pyojfessoy dos Santos 
(Lisbon) gave a masterly review of the use of arteriography and venography in differential diagnosis. In 
osteomyelitis the arteriograph showed obliteration of vessels within the infected area of bone, but with an 
abundance of vessels in neighbouring soft tissues. In bone tumours, on the other hand, the arteriograph 
showed intense hyperaemia both inside and around the lesion. 

Other discussions included ‘‘ The Role of Penicillin in Surgery ’’ opened by Professor Sir Alexander 
Fleming (London) and Sir Howard Florey (Oxford), and followed by some, but far from all, the thirty 
speakers listed for discussion; ‘‘ Recent Advances in Surgery due to Heparin ’’ Gpened by Dr Crafoord 
(Stockholm) and Professor Gallie (presenting the work of Gordon Murray and C. H. Best of Toronto) ; “ Repair 
of Skin Defects by Pedicle Flaps and Free Grafts "’ 
dilatation in Arterial Disease’’ opened by Dr Diez (Buenos Aires) and followed mainly by the French surgeons. 
Clinical demonstration at the Postgraduate Institute of Orthopaedics—Among a series of clinical 
and operating sessions arranged by the staffs of most of the London hospitals, was a clinico-pathological 


opened by Professor Kilner (Oxford); and ‘‘ Vaso- 


demonstration in the Postgraduate Institute of Orthopaedics at the Royal National Orthopaedic Hospital. 
including: repair of fractures in Paget’s disease (Rocyn Jones); endothelial sarcoma of the thigh (V. H. 
Ellis) ; changes in the plantar digital arteries in Morton’s metatarsalgia (KX. I. Nissen); fat embolism (P. H. 
Newman); spinal osteoporosis of unknown origin (H. Jackson Burrows); myeloblastic multiple myeloma 
tosis, and vitamin resistant rickets (I’. Harwood Stevenson). In a series of technical contributions, Mr 
A. Rocyn Jones showed patients, illustrating the use of transplanted cancellous bone in the treatment of 


non-union of fractures, in arthredes... and in obliteration of infected bone cavities. Mr A. T. Fripp 
demonstrated results of medial < inferior capsulotomy of the astragalo-scaphoid joint (Brockman’s 


operation) for club foot. Five patients were shown by Mr I. Trevor with rupture of the extensor pollicis 
longus tendon due to Colles’ fractures in which he had bridged the gaps with simple Bunnell sutures of 
No. 6 nylon; the results, as observed over periods of six months to two years, were excellent. Mr D. N 
Mathews discussed the use of the ‘‘ cross-leg flap ’’ for skin defects below the knee, and demonstrated an 
apparatus for linking the crossed legs through the medium of a universal joint 

Exhibition of instruments and books—One of the most attractive features of the Congress was the 
exhibition of instruments, appliances, and books at University College. It was very well organised and 


well attended each day 


INTERNATIONAL CONFERENCE OF PHYSICIANS, 1947 

Che International Conference of Physicians was held in London in September 1947. A symposium 
on pain was opened by Professor E. D. Adrian (Cambridge), and various speakers including Professor 
Henry Cohen (Liverpool) dealt with the problems of cutaneous and deep pain, visceral pain, and the 
relationship of visceral to somatic pain. Social medicine, the development of geriatric services, and the 
care of the aged crippled were discussed by Sir Wilson Jameson and Sir Ernest Rock Carling (London). 
Mr Winston Churchill and the Medical Profession—At a dinner held in the Guildhall, Mr Winston 
Churchill, as the guest of honour, proposed the health of ‘‘ The Medical Profession.’’ He referred to the 
“fearful journey we have all made since the Conference of Physicians last met in London in 1913. But 
to-night,’’ he said, ‘all our thoughts are turned to healing and not destruction, and we can unfeignedly 
and unreservedly rejoice in the progress of medicine, and of its close and faithful companion surgery 
Medical science and surgical art have advanced unceasingly and hand in hand. The medical profession 
at least cannot complain of unemployment through lack of raw material. The genius of mankind is stirred 
and spurred by suffering, and a long succession of noble discoveries in the application of the healing art 
stand forth with all the greater brilliance against the dark and hideous background of hatred and chaos. 
The miseries of the population have given opportunities to the medical profession of rendering service to 
their fellow mortals on an unexampled scale. There is no profession or calling whose members can feel 
greater or deeper conviction of duty. There is no profession in which they can feel a surer confidence in 
an expanding future.”’ 
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Mr Churchill suggested the advisability of a hagiology of medical science and said that we ought to 
have Saints’ days to commemorate the great discoveries which have been made for all mankind and per- 
haps all time. ‘‘ Nature, like many of our modern statesmen, is prodigal of pain, and I should like to find 
a day of jubilation and praise of good St Anaesthesia, and of just and pure St Antiseptic. I would not 
venture in a company so distinguished to pretend to any qualifications to judge who should figure in this 
list, but if I had a vote I should feel bound to celebrate, among others, St Penicillin, whom I see repre- 
sented here, and St M. and B., both invaluable figures to whom I was introduced during the war in good 
time by Lord Moran, and without whose benedictions I might be regarding your present troubles, if not 
otherwise preoccupied, from a more serene sphere. Go forward then, gentlemen, members of this great 
vocation, upon your upward path, and forge for ever greater, sharper, and more powerful weapons against 
the suffering and weakness which afflict us here below.”’ 

Lord Moran in reply, referred to the fact that Mr Churchill was a Fellow of the Royal College of 


Surgeons of England and said that he had the two characteristics of the scientific mind—fertility of ideas 


and insatiable curiosity. As to the former, President Roosevelt had said ‘‘ He has about a hundred 
brilliant ideas a day, and four of them are good ’’; and there was evidence of his curiosity in the fact that 
Mr Churchill had proved to be an ‘ extraordinarily inquisitive patient.”’ In conclusion, Lord Moran said 
that he had looked for a prescription for the social malaise of our time. ‘‘1 find that Pascal, writing 
in 1655, said that most of the evils of life arise from a man béing unable to sit still in a room. Thought 
is still the prerequisite of sound action. Ages of quiet, sedentary, thinking men have done what is worth 


doing in the world. It is a matter for regret that owing to the increasing tyranny of routine, leisure has 


gone out of the lives of men in the learned professions, so that they are in danger of losing their culture.”’ 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 

Moynihan and Hunterian Lectures— After the conclusion of the meetings of the International Society 
of Surgery in September 1947 a series of Moynihan and Hunterian Lectures were delivered each day for 
ten days in the Royal College of Surgeons of England Professor W. E. Gallie of Toronto, Past-President 
of the American College of Surgeons ard recently elected President of the American Surgical Association, 
gave his Moynihan lecture on Recurrent Dislocation of the Shoulder which is reported in this number of the 
Journal. Lectures were given by Dr Arthur Allen, President of the American College of Surgeons; Dr Frank 
Lahey of Boston, Past-President of the American Medical Association; Dr Evarts Graham of Washington, 
Past President of the American College of Surgeons and of the American Surgical Association; Dr Alfred 
Blalock whose audience of between one and two thousand so strained the accommodation of the bombed Royal 
College that a repeat performance was necessary ; Hassan Ibrahim of Egypt and Harold Wookey of Toronto. 

During this period the most exclusive emblem of merit of the College, the Honorary Gold Medal, 
awarded only on twenty-two occasions since it was first struck in 1802, was presented to William Edward 
Gallie of Toronto, a Fellow of the College of thirty years standing. Immediately after the presentation a 
cablegram of congratulation from his colleagues in Toronto 
and Canada was read. The Lister medal was presented to 
Dr Evarts Graham (Washington). The Honorary Fellowship 
of the College was conferred upon Dr Dallas Phemister 
(Chicago), Dr Arthur Allen (Boston), Dr Irvin Abell 
(Chicago), Dr Frank Lahey (Boston), and Dr Alfred 
Blalock (Johns Hopkins). 
Award of Hon. F.R.C.S. Eng. to Dr Dallas Phemister 
In presenting Dr Phemister to the President, Sir Hugh 
Cairns said: ‘‘ Dr Phemister has made outstanding con- 


f surgical shock and lesions 


tributions to the pathology ¢ 
of the bones and joints. His work on aseptic necrosis of 
bone is a classic in its comprehensiveness and in its use of 
the experimental clinico-pathological approach Some 
twenty years ago Dr Phemister gave up a successful career 
as a practising surgeon to found a whole-time department of 
surgery in the University of Chicago and it is a matter ol 
satisfaction to us that in preparation for this mission he 
worked for the greater part of a year in the department 
of physiology in University College, London. His work is 
outstanding and also the work of his associates. Here is 


a surgeon who stands out in his generation as a successful 





exponent of the ideals of John Hunter whose work stimu- 
¢ mi Ihe _ “hic: . arded . . 7 

Dr Dallas Phemister, Chicago, awarded lates our American colleagues no less than us of this College, 

the Honorary Fellowship of the Royal ; ee x 

. “aS 11> ‘ and gives us vitality and inspiration. 

College of Surgeons of England. - 
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Lectures in the Royal College of Surgeons—Lectures on Surgery, Pathology, Applied Anatomy, and 
Physiology; the Hunterian, Arris and Gale, and other statutory lectures; and special courses of lectures 
given in the Royal College of Surgeons of England during December 1947 and January 1948 included 
December 

3 Flexor and Extensor Retinacula of Wrist and Ankle—H. F. Lunn. 

2 Pathology of Tuberculous Infection—Professor G. P. Wright. 

4 Vasodilatory Nerve Mechanisms—W. Feldberg. 

8 Source and Transmission of Wound Infection—Professor R. Hare. 

9 The Elbow Joint—E. L. Patterson. 

1] Pathology of Poliomyelitis—-Professor R. J. V. Pulvertaft. 

12 Acid-Base Balance of the Blood—G. A. Harrison. 


16 Absorption and Deposition of Bone—Professor S. L. Baker 
17 \utonomic Nervous System—Professor ]. Beattie. 

17 Surgical Tuberculosis of Bovine Origin—Professor Blacklock 
19 Calcium Metabolism—Dr Douglas Robertson. 


19 Myelomata and the Haemopoietic Bone Marrow—Hamilton-Pearson. 


January 


14 Bone Growth—Sir Reginald Watson-Jones. 

15 Pyogenic Affections of Hip and Knee Joints—V. H. Ellis 
15 Bone Growth—Professor H. A. Harris. 

15 Physiology of Anaesthesia—E. A. Pask. 

16 Congenital Dislocation of the Hip—A. Rocyn Jones. 

19 l‘ractures Involving the Knee Joint—F. W. Holdsworth 
19 Reactions of Bone to Injury—Professor S. L. Baker. 

20 Congenital Deformities of the Foot. E. P. Brockman 

21 Muscle and Tendon Ruptures—R. Broomhead 


pt Postural Deformities of the Spine—E. P. Wiles 
23 Ankle Joint Fractures—A. ]. Watson. 


26 Static Derangements of the Foot—H. ]. Burrows 
27 Brachial Plexus Injuries—R. Barnes. 
28 Derangements of Lumbar Spine and Pelvis—R. B. Young 


29 Fractures and Dislocations of Shoulder—St J. D. Buxton. 


Arthur Sims Commonwealth Travelling Professorship—Mr Arthur Sims of Christchurch, New 
Zealand, has endowed a Commonwealth Travelling Professorship to be appointed each year from among 
the prominent physicians, surgeons, or scientific workers of Great Britain, Australia, or New Zealand, or 
distinguished teachers from one of the other Dominions. The Professor will be required to travel 
from the country where he or she is ordinarily resident to Great Britain, or to Australia, or to New Zealand, 
or to any other Dominion of’the British Commonwealth, to promote the advancement of medical science 
either by lecturing, teaching, or engaging in research. The first Professor—Sir Hugh Cairns, K.B.E., 


Nuffield Professor of Surgery in the University of Oxford, is now in Australia. 


INTERNATIONAL PHYSIOLOGICAL CONGRESS, 1947 


The seventeenth International Congress of Physiology was held in Oxford in the late summer of 1947. 
The honorary degree of D.Sc. in the University of Oxford was conferred upon: Dr Krogh, Nobel Prize- 
winner, of the Zoophysiological Laboratory of Copenhagen who studied the physiology of respiration in 
both Olympic winners and Arctic explorers; Dr Szent-Gyorgi, Professor of Biochemistry in Szeged University, 
who was responsible for the discovery of vitamin C; Dr Gasser, Nobel Prizeman and Director of the Rocke- 
feller Institute for Medical Research, who used cathode-ray oscillography in his study of the physiology of 
nerves; Dr Houssay, distinguished for his researches into the pituitary gland; and Dr C. H. Best of Toronto, 
head of the famous institute ‘‘ which couples his name with that of Frederick Banting ol immortal memory.”’ 
Birthday greetings to Sir Charles Sherrington, O.M.—We would join with other Journals, 
Societies, and Associations in offering our congratulations to Sir Charles Sherrington upon the occasion of 
his ninetieth birthday. A new edition of his ‘‘ Integrative Action of the Nervous System,’’ which Pro- 
fessor John Fulton of Yale University recently ranked in importance with Harvey's De Motu Cordis, was 
brought out in time for the Seventeenth International Congress of Physiology at Oxford. The new twelve- 


page foreword shows no falling away in the mental power, vigour, and integrity of the author. In the 


words of the Times leader: ‘‘ Few men of science have founded a new school of thought with so much 
friendliness, so little controversy—and so modestly. To even fewer has it been given so happily to see 


for themselves through so many years the spreading triumph of their work.” 
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SECOND INTERNATIONAL COURSE FOR THE 
EMERGENCIES OF MEDICINE AND SURGERY, 1947 
The second international course organised by the Civil Hospitals of Lisbon, under the aegis of the 
Portuguese Ministry of the Interior, met in Lisbon and Oporto from October 1 to 15, 1947. Papers 
given by British representatives included 
Acutely Prolapsed Intervertebral Disc—H. A. Brittain (Norwich). 
Tendon Injuries in the Hand—Professor R. G. Pulvertaft (Derby) 
Middle Facial Injuries and Burns—Sir Archibald McIndoe (London) 
Compound Fractures and Rehabilitation—H. Osmond-Clarke (London). 


SOCIETE INTERNATIONALE DE CHIRURGIE ORTHOPEDIQUE 
ET DE TRAUMATOLOGIE 
Provisional Programme of Fourth Congress to be held in Amsterdam, 
September 13 to 18, 1948 
Monday, September 13, 1948 


9 p.m Reception by the President of the Congress—-Dr Henry Meyerding 
Tuesday, September 14, 1948 
9.30 a.m Official opening of the Congress Institute des Indes, Amsterdam 


1) Presidential Address. 
2) Official Addresses 


10.30—12.30 a.m Discussion on the Treatment of Arthritis Deformans of the Hip 
2.30-5 p.m Wilhelmina Hospital, Amsterdam—continuation of discussion 
: 8 p.m Reception 

Wednesday, September 15, 1948 

9.30 a.m.—12.30 Wilhelmina Hospital, Amsterdam—discussion on Closed Injuries of the Spine 
British rapporteur—Mr E. A. Nicoll 

2.30 p.m. General Meeting of the Society. 
3.30-5 p.m Continuance of discussion on Closed Injuries of the Spine 
8 p.m. Reception. 

Thursday, September 16, 1948 
9.30 a.m.—12.30 Wilhelmina Hospital, Amsterdam—Short Papers—-Presentation of Cases. 
2.30-5 p.m. Short Papers and Presentation of Cases 
8 p.m Official Banquet 

Friday, September 17, 1948 
9.30 a.m Operating Sessions in the Amsterdam Hospitals. 
2.30 p.m. Excursion to the Dyke of the Zuiderzee 


Saturday, September 18, 1948 
9.30 a.m Visits to Dutch Orthopaedic Clinics at Nijmegen, Leiden, and Rotterdam 
During the Congress excursions will be organised for the ladies by a special committee. Ladies are 


invited to the President’s reception on Monday, September 13. 


Contemporary Journals 
Practitioner—The March 1948 issue of the Practitioner will be devoted to “‘ Orthopaedics in General 


Practice ’’ and will include contributions on ‘ After-Treatment of Poliomyelitis ’’ by Professor H. J. 
Seddon; ‘‘ Injuries of the Knee’’ by Roland Barnes; ‘ Dislocation of the Elbow’’ by J. C. Cherry; 
‘“ Tuberculosis of the Bones and Joints’’ by S. A. S. Malkin; “‘ Amputations ’’ by John Charnley. This 


Journal has made special efforts to promote the happy bond, which has been strengthened during the 
recent war, between the English-speaking peoples. Dr Robert M. Stecher has become a member of the 
Editorial Board. Most numbers include at least one contribution by an American writer 
The Cord—We offer every congratulation and good wish to “‘ The Cord ’’—the new quarterly journal of 
the Paraplegic Branch of the British Legion. This publication was established in the autumn of 1947 
by sixty patients at Stoke Mandeville Hospital, all suffering from paraplegia due to spinal injury. Every 
page of the first number breathes the spirit of independence and good humour. One column records 
‘Famous Last Words ”’ 

‘“‘T’ve never bothered much about this drinking business. I hate the taste of water anyway.”’ 

‘‘ Never mind about that air-ring. I can’t feel there, so what’s the point of it? 

““T’ve been dry for a week now 

“* But I like going down steps forwards.”’ 
Again many congratulations—and if we can help the British Paraplegic Committee to maintain contact 
with the Paralysed Ex-Service Men’s Associations of Australia, Canada, and the United States, we will 


do so. 
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Medical Bookman and Historian—This new monthly journal under the Editorship of Dr Croxon Deller 
and Dr W. R. Bett provides two cognate publications in one: the Medical Bookman which includes signed 
reviews with a fullness unattainable in the average medical periodical ; and the Medical Historian, a pioneer 
venture, which is the first periodical on the history of medicine in Britain. The tradition of Osler the great 
internationalist will be followed and the editors hope to make the new publication as international in its 
scope as possible. The publishers are Messrs Harvey & Blythe, Limited, 6 Hanover Square, London, W. 1. 


SCOTLAND 


Northern Region—Base hospital, Raigmore, Inverness. Clinics held at Inverness, Fort William, Nairn, 
Forres, Golspie, Wick, Thurso, the Isle of Skye, and the Outer Hebrides. It is hoped to establish ortho- 
paedic physiotherapists in key positions in the near future. 

North-East Region— My 4. M. Rennie has recently been appointed Lecturer in Orthopaedics in Aberdeen 
University and he serves all the hospitals voluntary, municipal and E.M.S. in the area. Local authorities 
have arranged to send non-pulmonary tuberculous bone and joint cases for treatment in the orthopaedi 
section of the E.M.S. Hospital at Stracathro. 

Orthopaedic surgery, and particularly the local Cripples’ Welfare Association, has sustained a severe 
blow in the death of My F. WK. Smith, Consulting Surgeon, Aberdeen Royal Infirmary. As a member of 
the executive committee of the Association he rendered invaluable service, and his sudden death has left 
his friends with a deep sense of personal loss. 

Eastern Region—Following the appointment of My Smillie to the Lectureship in Orthopaedic Surgery 
at the University of St Andrews, and Surgeon-in-Charge of the Eastern Region Orthopaedic Service, the 
personnel and equipment of the Orthopaedic Hospital located at Larbert, Stirlingshire, during the war, 
was transferred to the E.M.S. Hospital at Bridge of Earn, 

Perthshire, to serve as the Base Orthopaedic Hospital for F 
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a further hundred in the near future. Shortly after the 
establishment of the Base Orthopaedic Hospital, the Resi- 
dential Industrial Rehabilitation Centre was transferred 






from Gleneagles, Perthshire, to a site within the same grounds; 





the capacity of the Centre is 160, : TORT williAln 
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The Clinics in Dundee, Perth, and Perthshire which were STRACH BEC 
previously served from Princess Margaret Rose Hospital, DUNDEE, 
Edinburgh, are being continued and expanded. The only BRIDGE OF EGRN 
area of the Region not fully organised in relation to @KILLEARN I> 
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Statutory cases is Angus County, where the present proposal oe P 
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is to set up Clinics in Forfar, Brechin, Montrose, and Arbroath. s 4 


A Central Office to serve the Region has been established at 
the Royal Infirmary, Dundee, with the aid of a grant from 
the Lord Nuffield Trustees. The statt consists of a Secretary 
and Social Service worker who are at present engaged in 
exploring the Region with a view to future developments 
West and South-West Regions Philipshill Hospital has been accepted as the regional long-term hospital 
to serve the problem cases in Dumfries and Galloway, Renfrewshire, Lanarkshire, Ayrshire, and certain 
cases from Glasgow. It is under the same board of management as the Victoria Infirmary which has an 
organised fracture service under unity of control. Peripheral clinics are being established in the region 
more particularly in Lanarkshire and Renfrewshire. Dumfries Royal Infirmary, with its own segregated 
fracture service, has been established as a sub-centre to serve Dumfries, Kirkcudbrightshire, and Wig 
townshire. The Royal Infirmary has peripheral clinics in the regions of Lanarkshire and Dumfriesshire, 
which it serves, and the Western Infirmary—although it has not established peripheral clinics—has 
arranged for long-term cases to be treated at Killearn. 

Lanarkshire has an industrial rehabilitation scheme for miners—the only out-patient centre of its kind 
in Great Britain and working under the auspices of the Miners’ Welfare Commission. Approximately 
one hundred patients attend daily for the final stages of rehabilitation before returning to work. The 
average period of attendance is approximately six weeks. 

Recently a training school has been opened at Dunoon, under the auspices of the Glasgow Cripples’ 
League, where grossly handicapped girls are being trained in high-grade needlework and specialised hand 
made clothing for children. This centre was opened at the beginning of 1947 and arrangements have 
been made to market the products and to place the girls with selected firms, or to provide for home 


supervision to market their products. 
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South-Eastern Region—The Princess Margaret Rose Hospital (near Edinburgh) has secured the use of 
thirty extra beds, and has enlarged its Occupational Therapy Department and splint-making facilities by 
the use of E.M.S. huts. 


CANADA 


AWARD OF THE HONORARY GOLD MEDAL OF THE 
ROYAL COLLEGE OF SURGEONS OF ENGLAND TO WILLIAM EDWARD GALLIE 


The honorary medal, the most exclusive emblem 
of merit within the authority of award of the Royal 
College of Surgeons of England was conferred upon 
William Edwaig Gallie of Toronto in September 1947. 
This medal wasinstituted in 1802 and has been awarded 
on no more than twenty-two occasions in nearly one 
hundred and fifty years. The distinguished recipients 
who have qualified by their ‘‘ distinguished labours, 
researches, and discoveries, eminently conducive to 
the improvement of natural knowledge and the healing 
art,’ include Erasmus Wilson in 1884, Lord Lister 
in 1897, Sir James Paget in 1897, Sir Henry Making 
in 1929, and Sir Alexander Fleming in 1946. It is a 
gold medal with, on the reverse, Galen contemplating 
a human skeleton, and on the obverse the armorial 
bearings, crest, supporters, and motto of the College 

Professor Gallie is a Fellow of the College of 
thirty years standing, a former Hunterian Professor, 
and recently Moynihan Lecturer when he chose as 
his subject ‘* Recurring Dislocation of the Shoulder.”’ 
He was President of the American College of Surgeons 
for five years, and recently succeeded the late Elhot 
Cutler as President of the American Surgical Associa 


tion A few months ago, on retirement from the 





Chair of Surgery in Toronto, he was presented with a 
r P > ar, ¢ 1° Tor P arded the 

William Edward Gallie of Toronto, awarded the volume of clinical and scientific contributions written 

most exclusive emblem of merit of the Royal 


College of Surgeons of England—-the Honorary 
Gold Medal In presenting him to the President of the College, 


by his pupils, past and present. 


Sir Max Page said: “ Professor Gallie requires no 
introduction to this College. He is a friend of many years to most of you. Many learned and surgical 
societies have honoured him on account of his scientific work and practical studies in regard to the grafting 
of bone and fascia His practical application of these studies has made his name a household word for 
surgeons throughout the world. For twenty years or more, as 
Professor of Surgery at Toronto, he has put his stamp on the 
Canadian surgery of our generation. For five years he occupied 
the post of President of the American College of Surgeons which is 
great evidence of his excellent personality. We are delighted that 
our most distinguished Fellow should be honoured by the presenta- 
tion of this Medal.’ 

The President: ‘‘ Professor Gallie, | have the privilege of hand- 
ing to you our most exclusive emblem of merit which has been 
awarded to you in the name of the College and by the authority of 


the Council.”’ 


Professor Gallie: ‘‘ | am so overwhelmed with emotion on this 
dramatic occasion that I find it quite impossible to express 
adequately my appreciation of the great honour you do to me. I 





am not so naive as to think you do this solely because of the kind 
things Sir Max has said of me. You do it not only to honour me Honorary Medal of the Royal 


but to honour the American College of Surgeons and the surgeons College of Surgeons of England 


of my own country. This Royal College of Surgeons has given 
me the most thrilling moments of my surgical career. That you should think that as a son of this 


ancient College I have upheld its traditions in my far country gives me the greatest satisfaction, and 


fills me with pleasure.”’ 
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The President: ‘‘ | have something to communicate and I would like to communicate it in public 

This cablegram reads: ‘ Please convey to Professor W. E. Gallie when Gold Medal of College is conferred 
upon him congratulations from Toronto and Canada.’ ’’ 
Professor Gallie at the Robert Jones Dining Club—To celebrate the signal honour achieved by 
Professor Gallie, and to pay homage to the greatness of his contribution to orthopaedic surgery, the Robert 
Jones Dining Club—the oldest of its kind—arranged a special meeting and dinner, when Gallie was the 
honoured guest of the twenty members of the Club. He was toasted as ‘‘ the Robert Jones of the New 
World.”’ 


CANADIAN ORTHOPAEDIC ASSOCIATION—ANNUAL MEETING, 1947 


The third meeting of the Canadian Orthopaedic Association was held in Winnipeg on June 22 and 
23, 1947. 
Fusion of the ankle joint—/. 4. Leo Walker (Montreal, Quebec) illustrated with a cinematograph film 
in colour the technique of fusing the ankle joint through a lateral approach, removing the lower end of 
the fibula After denuding cartilage from the tibia and talus, the rawed fibular fragment was fixed as a 
graft by screws or stainless-steel wire sutures. 
Recurrent dislocation of the ankle joint—G. I. Pennal (Toronto, Ont.) gave an audio-visual pre- 
sentation illustrating: 1) the relevant anatomy of the external lateral ligament and sites of complete 
rupture of the anterior and middle fasciculi at their proximal attachments; 2) radiographs in full inversion, 
including a post-mortem specimen, to illustrate characteristic tilting of the talus within the mortise: 3) 
technique of repair by Watson-Jones’ tenodesis using the peroneus brevis; 4) post-operative results showing 


full range of dorsiflexion and plantar flexion movements, stable joints permitting unrestricted activity, 


and full correction of subluxation proved clinically and radiographically. The importance of preventive 
treatment by early recognition of complete ligament avulsion was stressed. The results of tenodesis were 
good. 


Suction bucket prosthesis for above-knee amputations—F. /. Havyris (Toronto, Ont.) reported 
upon the programme in Canada for the development of the suction bucket prosthesis and the facilities 
arranged for its provision to veterans and civilians. A survey of German scientific activities by the Allies 
after the occupation showed that they were using a prosthesis for above-knee amputation which was held 
in place by suction developed within the bucket The German prosthesis was crude but the principle was 
valuable, and such limbs had been used widely and successfully in Germany. The same principle had been 
tried by the British in the early ‘twenties but had been abandoned. The advantages were: 1) the possi- 
bility of discarding pelvic bands and shoulder harness; 2) the lighter weight of the limb; 3) the more per- 
fect control by the patient especially of rotation movement; 4) the fact that the patient felt the artificial 
limb to be part of him and not simply a suspended appliance. The limb was being given extensive trial 
in Great Britain and the United States, and in Canada where the programme was being directed by the 
Associate Committee on Artificial Limbs of the National Research Council. Tacilities were now available 
for its provision through the Department of Veterans’ Affairs, and the availability of the prosthesis to 
civilians was in hand 

Giant cell tumour of the sacrum—ZL. P. Roy (Quebec City, Quebec) reported a patient aged twenty 
years who was admitted to the Hotel Dieu Hospital in November 1944 with pain in the sacrum, impotence 
dysuria, and sciatic pain. The left plantar and Achilles tendon reflexes were absent and there was muscle 
wasting and hypoaesthesia of the thigh. Radiographic examination showed destruction of the sacrum 
which was proved on biopsy to be due to a typical benign giant cell tumour. Radiotherapy was given 
(9000r) and in 1946 the tumour was curetted without grafting. The region recalcified and in April 1947 the 
patient was working at home, free from all symptoms. 

High osteotomy for ununited femoral neck fractures—. G. Townsend (Calgary, Alta.) reviewed a 
short series of ununited femoral neck fractures treated by high femoral osteotomy, some stabilised by means 
of a blade plate. In 72:7 per cent. a satisfactory result was secured with painless and stable weight- 
bearing function 

Observations on pinning fractured hips—Peattie Martin (Regina, Sask.) reviewed seventy-four cases 
treated in the previous two years, most of the late age group, the oldest aged ninety-two years. The Mol 
plate was used for intertrochanteric fractures and the Smith-Petersen nail or Godoy-Moreira screw for 
high fractures. The screw gave excellent fixation but there was difficulty in engaging the large thread 
with hard bone near the acetabular surface. Many failures with the Smith-Petersen nail were due to in- 
sufficient engagement of the head. Direct fluoroscopy was employed, the radiologist lying under a table 
specially designed by Dr Perry of Grey Nuns Hospital, Regina. Dr G. H. Ryan (Winnipeg, Man.) de- 
scribed a technique of nailing through a stab wound under spinal or pentothal anaesthesia with fluoroscopic 
control. The patient was sat in a chair the next day and allowed early ambulation with crutches. 
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Fusion of the wrist joint—A. 4. Butler (Montreal, Que.) reported fusion of the radio-carpal, inter- 
carpal, and carpo-metacarpal joints of the wrist by means of a curved graft from the inner surface cf the 
wing of the ilium. The graft was fan-shaped, and its natural curve permitted fixation of the wrist in the 
optimum position of ten degrees dorsiflexion; it was applied to a deep bed cut in the radius, carpus and 
second to fifth metacarpals. The operation was suitable for osteoarthritis; infective, tuberculous and 
rheumatoid arthritis; infantile spastic and traumatic 
paralysis; and congenital deformities. The advantages 
were the more rapid union than with tibial grafts, 
and the more certain union than with iliac chip grafts. 
Thirty patients, two with tuberculosis of the wrist, were 
successfully arthrodesed, one necessitating a second 
operation by reason of fracture of the graft 

Spondylitis due to pseudomonas pyocyaneus treated 
by streptomycin— Roger Gariepy (Montreal). Bone and 
joint infections often complicate urinary sepsis, pseudo- 
monas aeruginosa (pyocyaneus) being the usual causative 
organism. Fortunately it is sensitive to streptomycin as 
shown by dflution tests in vitro. This drug alone, or 
combined with drainage, checks local and general dissemi- 
nation. A man aged fifty-six years developed destructive 
osteitis of the fourth lumbar vertebral body fifteen days 
after urinary infection due to transurethral resection of 
the prostate. Pain was the dominant symptom. It did 
not respond to penicillin, sulphadiazine, or plaster im- 
mobilisation. Surgical drainage of a paravertebral abscess 
gave temporary relief, but infection spread up to the 
second and first lumbar vertebral bodies. P. aeruginosa, 
highly sensitive to streptomycin, was cultured from 


aspirated pus. The patient was given 3m. units daily for 





: ten days. Recovery was remarkably uneventful. The 
FRom \wnes TAsLe OF liom diseased area fused by intervertebral bridging of bone 
Wien Naronae Curve Ano Corticar with sclerosis of the discs. The tctal disability from the 
Sornrace For Donsar ASPECT Ano mset of the complication lasted seven months 

ae ee eres eee. Late results in arthroplasty of the knee joint 
Arthrodesis of wrist, using fan-shaped J. Ed. Samson (Montreal) reported results in forty-three 
curved graft from the inner table of the ilium arthroplasties of the knee joint followed for more than 
five years. The cases included gonococcal arthritis 10, 
traumatic arthritis 2, osteomyelitis 1, tuberculosis 1. The indication for arthroplasty was ankylosis 
of both knees, or of the hip and knee joint of the same side. A slightly modified Putti technique 


was used. No passive physiotherapy was used in the after-care. Muscles were re-educated by exercise 
against resistance. When necessary the neo-arthritis was mobilised under anaesthesia. None com- 
plained of pain. There was only one unstable knee due to absorption of the medial condyle All had full 
active extension; fifteen (30 per cent.) had 90 degrees or more of flexion; fourteen (28 per cent.) had from 
60 to 40 degrees of flexion; and nine (18 per cent.) had from 40 to 20 degrees of flexion, Re-ankylosis 
occurred in twelve patients (24 per cent.). Despite criticism Dr Edouard Samson believed firmly in the 
value of this operation which had given satisfaction. 

Bilateral congenital pseudarthrosis of the clavicles treated by costo-scapular fusion——/. C 
Rossignol (Ottawa) reported the case of a girl aged twenty-two years with congenital absence of the lateral 
half of the right clavicle, and congenital pseudarthrosis of the middle third of the left clavicle, who com- 
plained of excessive fatigue of both shoulders. There was no other deformity. Both scapulae were fused 
by operation to the thorax. The fourth rib was cut and its spinal end introduced into the scapula at its 
centre of rotation. <A plaster spica was applied with the shoulders in 90 degrees abduction for four weeks. 
Seven years after operation re-examination showed three-quarters of the normal movement of the shoulder 
girdle on both sides with no functional complaint. The patient had resumed work as a typist and no 
longer complained of fatigue. 

Cup arthroplasty of the hip joint—J. R. Naden (Vancouver, B.C.) reported end-results in thirty-six 
arthroplasties performed in the Orthopaedic Service of the Vancouver General Hospital. On the whole 
the end-results were gratifying in cases of osteoarthritis of the hip but very poor in rheumatoid arthritis. 
Twelve patients showed good or fairly good results; seven were fair. All four rheumatoid cases were poor. 
Five patients had since died. Nine were gainfully employed in work ranging from brick-laying and land- 
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clearing to shorthand-typing. Five were housewives doing light or full housekeeping. Except in the case 
of rheumatoid arthritis, results were better than had been expected and arthroplasty was to be recom- 
mended in patients of the older age group as a procedure of less magnitude than arthrodesis, offering good 
possibility of improvement. 
Early and late treatment of slipped upper femoral epiphysis—<A. Samson and L. Javrvy (Montreal, 
Que.) reported eight early cases treated by Leadbetter reduction, with plaster immobilisation for three 
months using a Steinmann pin through the femoral condyles. In follow-up from nine months to three 
years the average shortening was 4 to 2 centimetres; there was normal function in six cases; slight limitation 
of flexion in one case; and only one 
case of aseptic necrosis. Five late 
cases were treated by osteotomy with 
Steinmann pin or Blount blade-plate 
fixation. Four results were excellent 
and one fair. 
Stabilisation of the paralytic foot 
Ulric Frenette (Montreal) reviewed 
756 cases treated by tendon transfer, 





astragalectomy, arthrodesis, and bone Toh 
Coxa vara 90 degrees, Disinsertion of gluteal muscles 


block. Tendon transfer used as the 
by trochanteric section. 


only procedure in twenty four cases 
gave 67 per cent. good results; fixed 
deformities and extensive paralysis 
were contra-indications: when used as 
a complement to stabilisation or to 
assist dorsiflexion in ninety-three cases 
it gave 86 per cent. good results, 
{stvagalectomy in ninety-two cases 
resulted in stable, mobile, and painless 


feet in 76 per cent., poor results in 17 





per cent., and bad results in 7 per cent 
The operation was indicated for cal Introduction of pin Correction of angulation towards 
caneocavo-valgus deformity, but not or screw. 130 degrees by screws or pins. 
for pes planus; when used for equino High femoral osteotomy for late slipped upper femoral epiphysis. 
varus deformity there was a tendency 

to recurrent varus Panarthrodesis was used in forty cases to stabilise in equinus either to compensate 
for shortening or to permit locking of a flail knee in hyperextension; 92 per cent. of results were good. 
Midtarsal arthrodesis was used in twenty-two cases of pes cavus with 87 per cent. good results. Double 
arthrodesis was performed in fifty-seven cases. In the remaining 521 cases triple arthrodesis seemed 
the most logical means of stabilisation and correction, posterior bone block by the Nore-Josserand 
technique being used as an adjunct to limit plantar flexion in 319 cases, and anterior bone block by the 
Putti technique to limit dorsiflexion in forty cases. The results were considered good in 80 per cent 
poor in 13 per cent., bad in 7 per cent 

Transplant of the trapezius for abductor paralysis of the shoulder—/. F. Bateman (Toronto) 
discussed the problem of complete loss of shoulaer abduction due to irreparable damage to the upper 
reots of the brachial plexus by traction injury; the lower roots were left undamaged so that the forearm 
and hand were good, but were seriously impaired in usefulness by reason of the shoulder paralysis. The 
possibilities of nerve reconstruction, tendon transplantation and arthrodesis of the joint were assessed. 
A preliminary report on a new procedure was presented, The acromion process, with fibres of the trapezius 
inserted into it, was transplanted to the upper end of the humerus. The post-operative result was 
illustrated by a coloured moving picture. 

Excision of the patella—H. M. Coleman (Toronto) reviewed the merits of this operation which was first 
described in 1860. In a series of thirty-two cases the results were excellent in twenty-three, good in six, 
fair in two, and poor in one. Normal function was to be expected if there was no abnormality in the 
knee joint and quadriceps mechanism other than in the patella itself. The patella and quadriceps tendons 
were sutured transversely with fascia lata, the suture line being “ bunched’’ or overlapped. Early 
mobilisation with intensive quadriceps redevelopment by resistance exercises were important. Patchy 
bone regeneration of the patella was often noted. A frequent complaint was aching in the knee after long 
sitting, relieved by straightening the joint. In four patients the patella was removed for recurrent dis- 
location or subluxa:ion with chondromalacia; the capsule was then plicated on the inner side; the results 
were entirely satisfactory. In six other patients the patella was removed for advance chondromalacia 


Two patellae fused to the femur were removed in association with quadricepsplasty and each patient 
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gained 80 degrees of active movement with a stable knee. All fractured patellae with displacement were 
removed except where a small fragment was detached from either pole, or from the margin, in which case 
the fragment was removed. 

Traumatic lesions of the posterior tarsus were discussed by W. B. M‘Kinnon (Winnipeg, Man.). 


AUSTRALIA 
AUSTRALIAN ORTHOPAEDIC ASSOCIATION--ANNUAL MEETING, 1947 

The seventh Annual Meeting of the Australian Orthopaedic Association was held in Melbourne from 
June 3 to 7, 1947, under the presidency of Mr John Hoets. The meetings were held at St Vincent's 
Hospital, Melbourne, the Children’s Hospital, Melbourne, and the Orthopaedic branch of the Children’s 
Hospital at Frankston 
Roll of spinal fusion in arthrogenic sciatica— My F. F. West (Adelaide) reviewed fifty-two cases of 
sciatica treated by spinal fusion. In none was sciatic pain due to displacement of disc material. It was 
believed that apophyseal arthritis, mechanical in origin, and brought about by degeneration of the corre- 
sponding intervertebral disc with approximation of vertebral bodies, caused irritation, vascular congestion, 
and swelling of the funicular segment of one or more nerve roots where they lay in proximity to the 
arthritic apophyseal joints. In thirteen (25 per cent.) tlfere was some degree of spondylolisthesis. The 
average age was forty-two years. Differentiation from sciatica due to herniation of the nucleus pulposus 
was not always easy A period of observation and conservative treatment was advisable before consider- 
ing operation. The fusion extended from the second lumbar vertebra to the sacrum. In forty-two cases 
two curved tibial grafts were reinforced with spongy bone. When iliac grafts were used alone, fusion 
often failed. The end-result study showed that 70 per cent. of cases were good (relieved of all symptoms 
and capable of the same work as before onset of symptoms), 19 per cent. were fair, and 11 per cent, were 
unrelieved 
Traumatic dislocation of the hip joint—J/; D. W. L. Parkery (Hobart) referred to the increasing 
frequency of dislocation of the hip joint in road accidents; and said that posterior dislocation was seven 
times as common as anterior. The immediate complications included fracture of the acetabular rim, fracture 
of the floor, fracture of the femoral shaft, and injury to the sciatic nerve. Jate aseptic necrosis was not 
uncommon and some degree of osteoarthritis was almost inevitable. In the various manipulations ad- 
vocated for reduction, flexion of the knee was an essential feature. Three cases in which standard methods 
were impracticable were Ciscussed in detail rraction had been applied in the tine of the limb. With the 
patient on a Hawley table a block of two pulleys was fixed to a Steinmann pin through the lower end of 
the tibia. The head was brought opposite the acetabulum with surprising ease and complete reduction 
was then achieved by external] rotation of the limb. Similar pulley traction had been used successfully 
in 1823 by Sir Astley Cooper in reducing a five weeks’ cld dislocation of the hip The method had a 
wide range of usefulness in complicated dislocations and those oi long standing. Jy Weon-Cohen 
(Melbourne) drew attention to the relative frequency with which reduction was prevented by bone 
fragments separated from the acetabular rim. Myr Glisson (Sydney) emphasised the need for long 
recumbency after hip dislocation in order to minimise the effects of avascular degeneration. 
Arthroplasty of the elbow—J/r 4. Cameron Armstrong (Austinmer, N.S.W.) gave details of a technique 
for arthroplasty used in soldiers with ankylosis of the elbow due to shell wounds Phrough two longi- 
tudinal incisions, one on each side of the triceps tendon, the head and neck of the radius were removed and 
the humeral and ulnar elements of the ankylosed joint freed. Sufficient bone was removed from the 
humerus to make the surface flush with the flat area just above the condyles; the concave surface of the 
ulna was enlarged with a gouge, care being taken to preserve the insertions of brachialis and triceps.. The 
sac of a hydrocele was drawn like a cap over the lower end of the humerus. Graduated movements were 
begun fourteen days after operation. Mr Armstrong was impressed with the stability of the new joint 
thus constructed, as compared with that:of other techniques; 60 per cent. of normal flexion, extension 
and rotation were regained without pain 
Preventive orthopaedics— Dame Jean Macnamara (Melbourne) discussed the prevention of knock- 
knee and everting feet, urged that the matter was of national importance (one group of splint makers in 
Melbourne alene having provided 440 children with knock-knee splints) and advocated a programme of: 
1) standard footwear which did not force the child’s foot into the everted position; 2) education of mothers 
to recognise the importance of distortion and excessive wear on the inner side of footwear; 3) education 
of mothers as to the consequences of children squatting on the floor in day-time and kneeling during sleep 
Dame Jean also referred to investigations into the etiology of cerebral palsy in children, and stressed the 
importance of early recognition and suitable splintage to prevent deformities and secondary disabilities 
such as dislocation of the hip 
Serum administration in infantile paralysis— Dame Jean Macnamara traced the history of serum 
administration in the pre-paralytic stage, referred to the promising results in the 1930-31 epidemic in 
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Victoria, and said that serum therapy had been discarded on insufficient evidence. Strains of virus were 
not identical in type, virulence, or power to induce immunity. Of nine epidemics in Victoria since 1925, 
eight had been of Type A and one (in 1937-38) of Type H. In the 1937 epidemic it was obvious from 


the second week that infection was spread by human centact. Serum therapy should be used with par- 


ticular regard to the type administered. Team research was necessary; milk and dairy products were to 
be regarded with suspicion (milk consumption in Australia had increased in the last seven years from 
165 to 206 millon gallons annually); the research team should include field, veterinary, and laboratory 
workers. 


Treatment of congenital club foot—Mr G. Weith Smith (Sydney) said that after thirty years’ experience 
he believed firmly that there was a primary muscular defect, and that congenital club foot could not be 
explained by the simple effects of intra-uterine moulding. Treatment based on the supposition that the 
feot would become normal if held in an appropriate position long enough was obviously not a complete 
answer. The Denis Browne splint was valuable in that it gave a mobile foot with much less muscle wasting 
than in other methods, but there was difficulty in maintaining the heel in contact with the sole plate; 
he preferred the modified splint of Bell and Grice. The wedge cast method of Kite had stood the test of 
time and should be the standard method. He had performed Brockman’s operation many times but had 
never derived much satisfaction from the results. Tenotomy of the tendo Achilles was seldom of value 
whether performed early or late In relapsed or neglected cases, aged five cr six years, manipulative 
correction was impossible; in thirty such cases he had removed a bone wedge from the neck ¢f the talus 
and the calcaneo-cuboid joint and secured a plantigrade foot in twenty-five. The chief causes of failure 
were neglect to continue fixations long enough, and failure to insist on radiographic evidence of correction 
in antero-posterior as well as lateral projections. 

Pathology and treatment of tennis elbow— My J. R. Lahz (Brisbane) said that tennis elbow could be 
due to direct trauma as well as indirect muscular violence and that the muscle origins mainly concerned 


were the extensor carpi radialis brevis, the extensor digitorum communis, and the supinator teres. The 


theory of an incomplete muscle tear was unsupported by histological evidence. He believed that the 
cause of pain was a localised synovial reaction. The acute stage often passed to chronic synovial inflamma- 
tion with secondary involvement of capsule, muscles, and rarely periosteum. In the acute stage plaster 
fixation was advisable with the elbow flexed and wrist dorsiflexed. Manipulation was worth trying in chronic 
cases but operation offered an almost certain cure. The origins of the extensor carpi radialis brevis and the 
finger extensors should be divided obliquely and the radio-capitular joint explored for thickened synovial 
fringes 

Anterior and posterior marginal fractures of the distal end of the tibia—/y 4. .M. Hill (Perth) 
said that anterior marginal fracture with forward subluxation of the ankle joint was often an isolated 
injury; reduction of the subluxation was easy but accurate replacement of the marginal fragment often 
called for open operation and fixation with a vitallium screw. Posterior marginal fractures were usually 
associated with other fractures; if after manipulation a fragment including one-third or more of the articular 
surface remained displaced operative reduction and screw fixation was advisable. Strong traction from a 
Kirschner wire through the oscalcis facilitated operative replacement through an incision along the lateral 
border of the tendo Achilles. With anterior or posterior marginal fractures, persistent distortion of the 


tibial articular surface called for early rather than late arthrodesis of the ankle joint 


NEW ZEALAND 
POLIOMYELITIS IN NORTH ISLAND 


On December 1, 1947, all schools in the North Island of New Zealand were closed and all children’s 





gatherings cancelled, by reason of a threatened epidemic of poliomyelitis. Seventeen positive and eight 
suspected cases were reported in Auckland, and two positive and three suspected cases in the Taranaki 
district. The last three major epidemics of poliomyelitis in New Zealand were in 1916, 1925, and 1936 

A memorandum circulated to all medical practitioners by the Department of Health, after consulta- 
tion with the New Zealand Branch of the British Medical Association, the Royal Australasian College of 
Physicians, and the Royal Australasian College of Surgeons, recommends that: 1) the use of serum even 
in the pre-paralytic stage has no influence on the extent or severity of paralysis; 2) paralysed muscles 
should be given complete physiological rest; 3) movement should be deferred for two or three weeks ; 
4) infected patients and contacts should be isolated for two weeks from the onset; 5) all children with 
fever should be isolated in bed pending diagnosis; 6) nose, throat, and dental operations should be post 
poned ; 7) physical strain in children should be minimised ; 8) bathing in pools and ponds should be avoided ; 
and milk and food protected from fly contamination. On the merits of the Kenny treatment the report 
quotes the American Medical Association findings that such treatment involves an unnecessary waste ot 
man-power and hospital beds, and that there is no evidence to show that it controls pain or prevents 
paralysis. The report concludes that ‘‘ orthopaedic surgeons in the main centres are available for con- 


sultation and advice.”’ 
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POSTGRADUATE COURSE IN ORTHOPAEDICS 


The postgraduate committee of the Wellington Hospital will be holding a four day postgraduate 
course on Orthopaedics and related subjects in March 1948. 


VISIT OF DR E. CARLSON OF NEW YORK 


Dr E. Carlson of New York will be visiting New Zealand in March 1948 at the invitation of the New 
Zealand Government in collaboration with the New Zealand Crippled Children Society. During his visit 
he will address the Divisions of the N.Z. Branch of the British Medical Association on the subject of 
Cerebral Palsy 


HUNTERIAN LECTURE BY MR MURRAY FALCONER 


Intervertebral disc surgery—In a Hunterian Lecture at the Royal College of Surgeons of England 
delivered in London on October 17, Mr Murray Falconer analysed the first hundred consecutive operations 
performed in the Neurosurgical Unit at Otago. Of seventy-seven patients with severe sciatica one or more 
prolapsed discs were found in every one; of twenty-three patients with low back pain twenty-two showed 
definite disc lesions. The four types of lesion were: ]) protrusion covered by a thinned annulus; 
2) pedunculated extrusion through the annulus; 3) intermittent prolapse or ‘‘ concealed disc ’’ lesion; 
4) scarred and narrowed disc with osteophytic outgrowths. Mr Falconer believed that the interlaminar 
approach was inadequate; laminectomy of the fifth and part of the fourth neural arch was advisable 
Twenty-seven patients had a double lesion at the fourth and fifth spaces. Curettage to expose bare bone 
should be done from both sides of the theca whenever prolapse approximated the midline. Spinal fusion 
was unnecessary and gave a less smooth convalescence. In earlier cases the orthopaedic surgeons fused 
alternate cases as control but this was abandoned because grafts often failed to fuse to the sacrum, or 
actually broke. Hypertrophy of the ligamenta flava was a secondary thickening and was never seen 
without disc protrusion. Secondary operations for recurrent symptoms were necessary in fourteen cases 
A 100 per cent. follow-up showed good results in 60 to 75 per cent., fair in 15 to 25 per cent., and poor 
in 5 to 10 per cent.—results very comparable to those of internal derangement of the knee joint due to 


cartilage lesions 





DISASTROUS FIRE AT ROBERT JONES AND AGNES HUNT 
ORTHOPAEDIC HOSPITAL 


Within a few days of publication date we learn with deep regret of the disaster which occurred on 
Tuesday, January 27, at the Robert Jones and Agnes Hunt Orthopaedic Hospital. In the early hours of 
the morning a devastating and rapidly developing fire swept through the main building, and reduced the 
open-air wards to smouldering ashes. 

Six hundred patients, most of them immobilised in frames, splints, and plaster, were rescued without 
a single fatality or injury. While huge flames lit the sky, nurses and sisters pushed the beds and trolleys 
from the burning wards to positions of safety. Ina deluge of pouring rain, such protection as was possible 
was afforded by mackintoshes and waterproof sheets. In due course all the six hundred men, women, 
and children were pushed by hand along the main road to emergency quarters in the Derwen Cripples’ 
[raining College, one mile away, and to Parkhall Military Camp. 

Every one of the newly built wards was burned out. Only the old buildings and the concrete 
emergency wards remain. It is with pride and satisfaction that we record restoration of the routine of 
the hospital within five days. Patients are back once more ; routine duties are re-established ; operations 


are continuing ; the functions of the greatest orthopaedic hospital in this country are being maintained. 
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STUDIES OF THE RENAL CIRCULATION. By Josep Trueta, M.D., Hon.D.Sc.(Oxon.), Alfred E 
BARCLAY, ©O.B:E., D.M., PAR-C.P., FPR. F.AGR., Kenneth J. FRANKLIN; D.M:, F.R.CP., 
Peter M. DANIEL, M.A., M.B., Marjorie M. L. PritcHARD, M.A., from the Nuffield Institute for 
Medical Research. 937} in. Pp., xix+187, with 83 figures. Index. 1947. Oxford: Blackwell 
Scientific Publications, Ltd. Price 25, 

This book tells the story of one of the most remarkable researches in recent years. During the early 
days of the second world war, clinicians working in cities subject to bombardment became increasingly 
disturbed by hat is now known as the crush syndrome; many patients died from renal failure after having 
had one or more limbs crushed for several hours under fallen masonry or heavy beams. A number of 
theories were advanced to account for this syndrome, none of them altogether satisfactory. 

In 1942 Barnes and Trueta found that in rabbits persistent spasm of the main arteries of a limb 
could be caused by the prolonged application of a tourniquet to the thigh. The spasm extended well above 
the site of compression and was even found to involve the main artery of the contralateral limb. It sub- 
sequently occurred to Trueta that this intense vascular spasm might extend high enough to involve the 
renal vessels and so cause the damage to the kidney that had been found in cases of crush syndrome. 

In September 1945, when the main rush of war work was over, a more elaborate investigation was 
undertaken. A large series of experiments was carried out by Trueta and Franklin, contrast radiography 
being undertaken by Barclay and his assistant, Marjorie Pritchard. A number of techniques was em- 
ployed; cineradiography in particular was invaluable for demonstrating the time-cycle of changes in the 
renal circulation. At first the findings were very puzzling, but in due course it emerged that there was 
not merely a diminution in the arterial flow through the kidney, as had been suspected, but a short circuit 
of blood within the kidney itself; the circulating blood reached the renal vein unduly early without passing 
through the cortex. The next stage of the work was, therefore, a comprehensive investigation of the 
intrarenal vascular pattern, and here Dr Daniel’s aid was invoked. He carried out a series of elegant 
injections of kidneys and, aided by the observations of earlier workers, showed that the anatomical basis 
of the short circuit was the vasa recta which pass into the medulla from the juxtamedullary glomeruli 
These vessels are of large size, and blood passing through them reaches the venous system without tra- 
versing a capillary network. The proof of the existence of a vascular by-pass was, therefore, complete. 
‘ The course taken by the blood in its passage through the kidney does not show that degree of constancy 
that has commonly been imagined. In fact, the kidney has two potential circulations, a greater and a 
lesser, and in extreme conditions the blood may pass almost exclusively through one or other of two path- 
ways, or, in less abnormal circumstances, to a varying degree through both. The vessels making up the 
pathway of the greater circulation are those associated with the cortical glomeruli; the channels of the 
lesser circulation are those associated with the juxtamedullary glomeruli.” 

How is this double circulation controlled? Further experiments showed that the shunt to the lesser 
circulation was produced by stimulation of the sympathetic supply to the kidney and that this was the 
mechanism involved when the lower limb was injured. The kidney damage was due to cortical ischaemia 

At this stage it became apparent that these findings opened up a far more extensive field of in- 
vestigation than was originally envisaged. ‘‘ Ever since Bright’s day the part played by the kidney has 
come to be recognised more and more as an important factor in the etiology of hypertension. It is now 
clear that organic renal disease precedes the onset of hypertension in a considerable number of cases . . .”’; 
the Oxford work has an obvious connection with the investigations of Goldblatt and his colleagues 

It is not possible, in a short review, to trace all the steps by which Trueta and his co-workers arrived 
at their conclusions. Their book, charmingly written and superbly illustrated, must be read by those 
who wish fully to appreciate the significance of their achievements. The lesson to be learned from this 
work is that enlightened clinical observation may suggest experiments that can not only provide the ex- 
planation for the clinical phenomenon but will, if followed with sufficient tenacity and imagination, lead 
into other and perhaps more important fields of inquiry.—H. J. SEDDON. 


BONE AND BONES. By Joseph P. WEINMANN, M.D., and Henry SICHER, M.D. 9464 in. Pp., 464, 
with 289 figures. Index. 1947. London: Henry Kimpton. Price 50/ 


Bone is an intriguing substance. Its innocent appearance of solidity and inertia gives little indication 
of the surprises it holds in store. It looks so dead that it is easy to treat it as if it really were dead, as 
if it were no more than a block of marble carved with delicate artistry to fit the structures around it and 
give them support: yet it is so very alive and forever busy shaping itself in adaptation to constantly 
changing demands. It is a living tissue, albeit a highly specialised one, and a component of a vastly 
complex organism so closely integrated that the smallest change in any single part is reflected in each 
other part. Bone is no more specialised than many other structures, and like them it has its own ways of 
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reacting to changes in environment, and its own diseases. And it is even kinder than other tissues in 
its response to injury since it has the unique property of healing without leaving so much as a scar. 
Surgeons engaged in problems of carpentering and engineering may forget the true nature of bone and 
fail to give due attention to its physiology and pathology. Here is a book no one of us can afford to 
neglect. A pathologist and an anatomist have co-operated to show us what bone is, how it grows, and how 
it behaves in health and disease. They clear away much dead wood from the tangled undergrowth of 
conventional teaching and make a clean start with proper emphasis on the confusion resulting from the 
dual meaning of the word bone—bone as a structure and bone as a tissue: the tibias are bones and are 
made of bone. 

The book is notable for clarity of thought and expression. The development of bone is followed 
through all its stages, and the diseases and deformities of both bone and bones are classified and explained 
in such a way as to correlate the clinical with the biological features. It is equally lucid whether dis 
cussing developmental deformities, adaptational deformities, the influence of endocrines and vitamins, 
tumours, the healing of fractures, or inflammation. The authors freely admit they make use of working 
hypotheses to provide a logical sequence when existing data are uncertain or insufficient. This practice 
has many advantages but it is not always made clear when it is being followed, and a reader not familiar 
with current research might be misled by the authoritative presentation. For example, osteoblasts 
and osteoclasts are accepted without comment as makers and destroyers of bone although this is by no 
means certain and some leading bone pathologists consider both to be destructive agents. But this is a 
minor defect in an outstanding work, and anyone who makes himself master of its content must be the 
better surgeon for doing so.— PHILIP WILES 


BRITISH SURGICAL PRACTICE, Edited by Sir Ernest Rock CARLING, Consulting Surgeon, Westminster, 
Hospital, and J. Paterson Ross, Surgeon and Director of Surgical Clinical Unit, St Bartholomew's 
Hospital, Professor of Surgery, London University In eight volumes, Volume I[, 9} 6 $ in ED: 
xx1x+486, with 228 figures and 2 plates Index 1947 London: Butterworth & Co., Ltd 
Price £3. or £25 for set of eight volumes including general index 


This volume is the first of eight which are to form a surgical companion to the “ British Encyclopaedia 
of Medical Practice.’’ Volume I comprises the subjects ‘‘ abdominal emergencies '’ to “‘ arteries.’’ One 
is reminded of the wide range of subjects having some interest for the orthopaedic surgeon by the titles 
abscess, actinomycosis, adiposity, amyloid infiltration, anaesthesia, angioma, anxiety states, arteries, 
asepsis, antisepsis, and the autonomic nervous system. The su. ‘ects in this volume with an immediate 
orthopaedic concern are after-care, amputation, arthritis, artificial limbs, and asymmetry. It is an en- 
couraging sign of the times that the subject of ‘‘ after-care’’’ comprises not only an introduction by so 
active a restorer as Dr F. S. Cooksey, but monographs on: post-operative care; the place of massage, remed- 
ial and occupational therapy and rehabilitation; and the phase of return home—the last, full of wisdom, 
by a physician. The monograph on amputations is confined to the major ones. It comes from the clear, 
logical mind and ready pen of Mr George Perkins, and it expresses the pre-war Roehampton faith super- 
latively well. The devotees of that faith pursue a straight and narrow path. There is nothing in this 
monograph to suggest that the vast opportunities sadly provided by another war have lead them to stray 
from their well-worn track, but possibly this article exaggerates their constancy. By alphabetical good 
fortune the monograph on artificial limbs appears in the same volume. Dr Kelham has wisely refrained 
from mechanical details and has concentrated on the preparation of the patient and his stump for the 
fitting of the limb and on his training in the use of this, so that this article is a valuable supplement to 
those specifically on after-care. One suspects that pylons would receive little favour but for the cruel 
and uneconomic delay which still characterises the supply and readjustment of artificial limbs. Mr 
Norman Capener has written the monograph on surgical considerations in arthritis, which is practically 
confined to osteo-arthritis and rheumatoid arthritis. He has our sympathy in tackling this very difficult 
subject. Cup arthroplasty of the hip is mentioned to the exclusion of Batchelor’s procedure for a similar 
purpose. A monograph on the large subject of asymmetry is too condensed to be of much practical value 

The volume is extremely well produced in every way. It is not meant primarily for the under- 
graduate student or for the expert, but caters especially for the many surgeons whose life work is remote 
from libraries and centres of teaching and research. The first volume gives good promise that this end 
will be achieved.—H. Jackson BuRRows 


DIE SKELETTVARIETATEN DES FUSSES: IHRE KLINISCHE UND UNFALLMEDIZINISCHE 
BEDEUTUNG. By Theo Marti, Spezialarzt fir Chirurgie F.M.H. 96} in. Pp., 164, with 58 figures 
1947. Bern Hans Huber. Fr. 14.20. Paper cover. 

The literature of the twenty varieties of accessory tarsal ossicles in adults is reviewed, with a biblio- 


graphy, and considered in the light of ninety-nine personal cases. Developmental synostoses are also 
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discussed. Some accessory ossicles are considered to be atavistic developmental anomalies; others are 
derived post-natally from mechanical irritation of tendons. The ossicles may be regarded as sites of 
diminished resistance, which may lead to static troubles or to deformities of the soft tissues or of the foot 
as a whole; they are subject to injury—diastasis, dislocation, fracture—and to inflammatory changes. They 
tend to be painful after minor injuries and to delay recovery. Under Swiss insurance law this gives them 
a special medico-legal importance beyond that of correct diagnosis.—H. JACKSON BuRROWS. 


THE REHABILITATION OF THE INJURED (Vol. 2: REMEDIAL GYMNASTICS). By John H. ¢ 
Corson, M.C.S.P., M.A.O.T., Rehabilitation Officer, Birmingham Accident Hospital and Rehabilitation 
Centre, Birmingham. 8$ 5} in. Pp., xii+549, with 439 figures. Index. 1947. London 
Cassell & Co., Ltd. Price 30 


This is the second book of a series written by Mr Colson and published under the general heading 
‘“ Rehabilitation of the Injured.’’ The book is the first attempt to describe the principles and the technique 
of remedial gymnastics, based upon Ling’s system of Swedish educational gymnastics, as applied to 
injuries of the locomotor system in all stages of recovery. 

Rehabilitation of the injured begins with operative or manipulative treatment to be followed by a 
period of rest and physiotherapy. Then comes the stage when our patients must be encouraged, stimulated, 
inspired with the knowledge that full recovery depends upon their efforts alone. In the bad old days, 
we spoke these words of encouragement and left our patients to fend for themselves. They found the 
going hard, and in our after-care clinics we noted far too often that muscles we hoped would redevelop 
remained wasted, joints remained stiff, and too many patients lost hope. Armchair advice by surgeons 
had failed. Our patients needed more than good advice; they needed the facilities to carry out our 
advice and they needed technicians highly skilled in muscle and joint re-education to help them on their 
way. MrColson’s book shows how detailed and careful the technique of muscle redevelopment must be. His 
text and generous illustrations present the subject matter clearly. The simple line diagrams accompanying 
many of the admirable photographs help considerably in giving a clearer understanding of the text. 





/ 
LL. 








Fic. 304. Page 362. 


This book can be recommended not only as a text-book for rehabilitation staff, but as a book that 
should be in the library of all surgeons. 

rhe chapter by Mr John M. Fitton, F.R.C.S., on ‘‘ The Relationship of Specific Remedial Exercises 
to Splints and Plaster Casts’’ is advisably included. But this chapter is far too short, for the subject 
matter is important. Surgeons would do well to review their splint and plaster fixation methods (founded, 
as most are, on the principle of complete rest) in relation not only to specific but to general remedial 


exercises.—WILLIAM GISSANE. 
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